Mercury-steam plants, like the 12,500-kw General Electric design pic- 

tured above, offer interesting economic possibilities, turn to p 72. 

Also in this issue: Over 6,000,000 kw of central-station capacity are TABLE OF SORTERTS 
under construction or planned, p 69; results of new horizontal cyclone Page 59 

burner, p 77; recent developments in the gas-turbine field, pp 86, 98 
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CONTROLS FOR CONVENIENCE 
IN REGULATING THREE BOILERS 


When Disston engineers started to specify the control instruments for 
their new power plant they were in something of a quandary. Not 
for many years had their Company purchased such equipment, and 
without recent experience as a guide, the proper selection was at first 
a problem. 


This L&N Control Board con- 
sists of panels for three 200,000- 
lb/hr Riley steam - generators. 
used by Henry Disston & Sons, 
Inc., in Philadelphia, U.S.A. It 
provides Mletermax Combustion 
Control for the boiler furnaces, 
Micromax CO. Recorders and 
Micromax Temperature Recorders 
for steam, air and gas temperatures, 
and all the various other instru- 
ments and gauges necessary for 
efficient, convenient operation. 


But selection did not remain a problem for very long. Disston uses 
temperature controlling instruments, in making saws, files, knives, 
armor plate, etc. Many of those instruments are L&N, and noted for 
satisfactory performance. Why not, then, reach over into this experi- 
ence and specify L&N for power plant instrumentation ? 

Convenience of arrangement is 
half the battle for good control! 
Note how Micromax CO. and 
Temperature Recorders are placed 


Operations have amply justified the decision. The Metermax Com- 
bustion Control handles the heaviest load swings with ease. Micromax 
‘Temperature Recorders supply multiple-point records of steam, water, 


fuel gas and air, with outstanding clearness and legibility and the 
Micromax CO. Recorders are proving here, as in dozens of other 
plants, that they need no more attention than do pyrometers and are 
a great help to eficient combustion. 


for easy cross-reference just above 
the Metermax Combustion Con- 
trollers. Strip-chart Recorder has 
chart tear-off device which makes 


it easy to remove chart in 1-day 
lengths like the 1-day charts of 
other instruments. 


All these instruments are described in catalogs 
ones you want. 


just send for the 


LEEDS & NORTHRUP COMPANY, 4910 STENTON AVE., PHILA. 44, PA, 


MEASURING INSTRUMENTS + TELEMETERS - AUTOMATIC CONTROLS + HEAT-TREATING FURNACES 


Jrl Ad N-63(6b) 


coum which are consolidated ‘Science and Industry,'' ''The Engineer Review,'’ ''The Engineer,"' and "The Stationa 

Vol. 91 No. |. Published monthly with an additional Directory number in December. McGraw- Hill Publishing Company, Inc. Pu 
Broadway, Albany |, N. Y. Editorial and executive offices, 330 West 42nd Street, New York 18, N. Y. 
Albany, N. Y. under the act of March 3, 1879. Printed in U.S.A. Allow at least ten days for change of address, Al! communi Bee sute.riptic 
should be addressed to the Director of ‘Circulation, Power, 330 West 42nd Street, New York 18, N. Y. Subscription rates—U. S. and U $. Possessions 55. 


for one year, $8.00 for two years. 50c per copy. Canada, ‘$6.00 for one year, $9.00 for two years. Pan American, $10.00 for one year, $16.00 for two yea 
All other countries $15.00 for one year, $25.00 for two years. 
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NITH INSIDE 


ERSATILE: Handles coal, Fuller’s 
rth; materials at high temperature; 
wasive materials such as ashes, 
‘ke, ore and cement clinker. 


AVES POWER; SAVES SPACE 


2w travel speed, simple drive and 
rge roller suspension save power. 
sed within boiler room walls (with- 
it cutting walls or roof, or erecting 
mthouses). Carries the load instead 
dragging it. 


OW UPKEEP; HIGH CAPACITY 


falleable buckets and chain (in- 
ead of steel) resist corrosion and 
2rmit increased bearing area with- 
it excessive chain weight. Equaliz- 
ig gears insure smooth operation. 
oal capacities from,15 to 250 tons 
er hour; greater for other materiais. 


1\ODERNIZED DESIGN 


‘p-to-date improvements and stand- 
-dization of individual units and 


‘ssemblies reduce installation and 


peration cost, and permit flexibility 
f conveyor layout. 


.INK-BELT COMPANY 


hicago 9, Indianapolis 6, Philadelphia 40, 
Atlanta, Dallas 1, Minneapolis 5, San 
Francisco 24, Los Angeles 33, 
Seattle 4, Toronto 8. 
Offices in Principal Cities. 10,304 
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STORAGE 


Peck Overlapping Pivoted Bucket Carrier 
Handles Coal at Lowest Cost 


This time-proved carrier-unit elevates and conveys in a contin- 
uous flow, without transfer points . . . vertically, horizontally, 
on an incline, over any path of travel in a single vertical plane. 
There may be one or several loading points; and the dis- 
charge, which is positive and complete, may be concentrated 
or distributed. 

The buckets are always maintained in a horizontal position. 
except when discharging .. . no auxiliary devices or compli- 
cated mechanisms necessary. Materials can be carried at high 
temperature. 

More than 50 miles of Peck Carrier are in use cutting 
material handling costs. Because of its mechanical features, 
there is no other method more efficient and economical in its 
field. For details write for Book No. 1720. 
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HANDLING EQUIPMENT 
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1947 


Maximum Continuous 
three circular type 
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Steam Capacity—450,000 Ib. per hr. 
at 925 psi and 900 F. Boiler will be 


fired by three B&W Pulverizers, 


Details of the new Radiant Boiler 
for Gorge Station of Ohio Edison 
each 


Cdmpany. 


i) AIR HEATER 


| 
| 


ECONOMIZER 


| 


| 


SUPERHEATE 


— 
= 
=< 
—" 


Baw 
| PULVERIZERS 


| 
ae... oe il Gorge Station with newest exter 
| —Y" OT | | sion indicated by dotted line. 
| lt | 
| A \\ 
| ‘i 
an), 


It’s an old story—but a good one to 
remember when considering new steam- 
generating equipment for your power 
plant: how, over and over, the perform- 
_ ance of one B&W Boiler has sold 
another. 

One of the recent examples is that of 
the Ohio Edison Company: | 

A 450,000 lb. per hr. B&W Radiant 
Boiler went into service at the com- 
pany’s Gorge Station, Akron, Ohio, in 
the summer of 1943. Recent semi-annual 
inspection showed the boiler and fur- 
nace to be exceptionally clean—yet the 
coal used had been of much poorer 
quality than that on which the boiler’s 
expected performance had been based. 

Very low total concentrations in the 


Water-Tube Boilers, for Stationary Power Plants, for 
Marine Service . . . Water-Cooled Furnaces . . . Super-. 
heaters . . . Economizers . . . Air Heaters . . . Pulverized- 
Coal Equipment . . . Chain-Grate Stokers . . . Oil, Gas 
and Multifvel Burners . .°. Seamless and Welded Tubes 
and Pipe . . . Refractories . . . Process Equipment. 
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boiler water are carried with no internal 
treatment and the steam leaving the 
boiler contains only 0.1 p.p.m. 

Final steam temperature is main- 
tained at 900 F at steam loads of 275,000 
— 450,000 lb. per hr. by bypassing gases 
around the superheater. Another Ra- 
diant Boiler is in service at Ohio Edison’s 
steam -electric generating plant at To- 
ronto, Ohio, and the company recently 
came back to B&W for still another 
Radiant Boiler. 

Past performance has been a strongly 
influential factor in many other repeat 
orders in B&W files—orders from util- 
ities, from industrial power plants, from 
users of steam-generating equipment 
in every industry. 
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that never happened, 
repeat 


wenty-two years ago the 750,000-Ib-per-hr 
saerator shown at the right was installed at 
e Springdale Station of West Penn Power 
ompany. These were the days when deaera- 
on was still new. The successful performance 
f this early unit led to the installation of the 
ig 1,000,000-lb-per-hr Elliott deaerating 
eater shown at the left, in the recently built 
o. 7 unit extension of this station. Also a 
aller deaerating heater and closed heater 
lustrated at the right. 


eaters serve as a heating stage in the station 


Elliott deaerating 


eat balance, delivering their oxygen-free 
ater at saturated steam temperature, and 
bperating with practically no attention. 


It is almost thirty years since Elliott Company 
pioneered the idea of deaeration in a power 
plant to overcome the serious corrosion troubles 
esulting from oxygen in boiler feed water. 
oday there is hardly a power plant, large or 
small, that doesn’t take advantage of deaera- 
ion to combat oxygen corrosion. 


hen deaeration is in question, talk it over with Elliott 
deaeration engineers. 


ELLIOTT COMPANY 
Deaerator and Heater Dept., JEANNETTE, PA. 
Plants at: JEANNETTE, PA. * RIDGWAY, PA. 


SPRINGFIELD, O. * NEWARK, N. J. 
DISTRICT OFFICES IN PRINCIPAL CITIES 


FEEDWATER 
CENTRIFUGAL 
MOTORS ° 


week 


HEATERS AND 
BLOWERS ° 


TUBE CLEANERS 


¢ 


Above, the 750,000-ib- 
Elliott deaerating 
eater which has ably 
served the Springdale 
station for 22 years. 


At right, this Elliott 
125,000-\b-per-hr de- 
aerating feedwater 
heater serves the whole 
station, deaerating sof- 
tened make-up water, 
thus preventing trouble 
from oxygen and other 
jases in the boilers. At 
eft, in this picture, is 
an Elliott 215-sq-ft two- 
pass vertical heater 
which preheats the 


water before delivery to 
the deaerating heater. 


TURBIN 


DEAERATORS ° 
TURBOCHARGERS 


STRAINERS 


A RESTATEMENT OF THE SCIENCE OF DEAERATION 
in a 20-page booklet covering the theory and practice of this 
modern corrosion-fighting method. Many illustrations and in-. 
formative charts. At your request—ask for Bulletin N-15. 


ES © GENERATORS © CONDENSERS 
STEAM EJECTORS 
FOR DIESEL ENGINES 


DESUPERHEATERS ° ARES 


j 
} AE 
SY 


OFTEN CHEAPER 


SAVES FEED WATER MAKEUP 


SAVES LABOR 
SAVES, MAINTENANCE 
AS A CLEANING 
MEDIUM “SAVES: FUEL 


SAVES PIPING INSULATION 


DIAMOND 
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aning medium, with the Diamond Auto- 
Matic Sequential Air System. This is a particu- 
larly important feature where feed water 
makeup is a problem. And having a greater 
density than steam, compressed air provides 
better cleaning. 

The air is discharged from permanently in- 
stalled elements (see below) in a series of 
short puffs with substantial pauses between. 
Spreading the cleaning cycle over a longer 
period of time eliminates stack discharge 
nuisance and permits use of a much smaller 
compressor. 

The “human element” is entirely eliminated 
from soot blowing by the Diamond automatic 
sequential system which assures the positive 
operation of each blower unit in correct 
sequence and at the right speed every time. 


No blower unit can be overlooked or incor- 
rectly operated by a careless operator. All 
soot blower units on the boiler, superheater, 
economizer, and air heater are controlled 
from a single panel (see below). 

Labor is saved because no attendant is 
needed to drain the piping, warm it up and 
then operate each individual blower unit. 
Experience gained during several years’ oper- 
ation on a number of installations proves that 
maintenance costs are unusually low and 
that air blowing requires only 13 to 2% of 
the energy from the coal pile that is needed 
for steam blowing. 


The Diamond Automatic Sequential Air Soot 
Blower System has been in successful central 
station use on boilers as large as 900,000 
lb/hr units since 1940. For further informa- 
tion ask for Bulletin No. 956. 


DIAMOND POWER SPECIALTY CORPORATION 


Detroit 31, Michigan 
Diamond Specialty Limited * Windsor, Ontario 


Shown below is the Diamond Air Puff 
Soot Blower having element permanently 
installed inside the setting; various types 
of retracting soot blowers are also used 
in the Diamond Automatic Sequential Air 
Soot Blower System. 


Program panel at left controls both 
fixed and retracting blowers 
arranged in three groups; any de- 
sired number of groups can be had 
when system is designed. Entire soot 
blowing system is operated in cor- 
rect sequence by sim- 

ply pushing “start” 

button. 


BLOWER 
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a Profit from the Experience of Others 


It is likely that plants of the type you are considering are being 

ready operated at optimum performance by Bailey Boiler Control. 

hen you select Bailey Controls, you profit from this experience and 
get the benefit of the latest refinements in application. Over 8,000 
boiler units have been equipped with Bailey Controls during the past 
10 years. These units range from from 3,000 to 1,000,000 Ib. per hour 
capacity and operate at pressures from 75 to 2500 psi. They are fired 
by pulverized coal, stokers, oil, gas, mixed fuels and waste fuels. 


2 Call in Qualified Engineers 


Bailey Engineers are qualified by training and experience to consult 
with you on both the theoretical and practical aspects of your boiler 
control problems. These specialists in combustion, measurement, 
and automatic controls are conveniently located in over 30 industrial 
areas throughout the United States and Canada. Your local Bailey 
Engineer stands ready and willing to apply the Company’s know- 
how to your plant. 


3 Specify a Dependable System 


Records indicate that compressed air is a reliable operating medium. 
Unlike electricity or oil, it continues effective for a time after power 
failure. 


BAILEY METER COMPANY comBuSsTION PRESSURE 


1036 IVANHOE ROAD CLEVELAND 10, OHIO FEED WATER 


Liquid LEVEL 
FEED PUMPS 


fer Steam Planta remperATUR 
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Bailey Boiler Controls are sturdy air-operated units which function 
in accordance with accurate measurements made by Bailey Meters. ee: 


Avoid Make-shift Applications 
The wide selection of both measuring and controlling elements | 
offered by Bailey Meter Company provides complete flexibility of mk 
control application. The correct combination of these elements does tha 
a thorough job without excessive equipment. iid 

s Insure Smooth Operation ae 
Coordination of related control systems such as combustion, feed nih 
water, steam temperature, and condensate flow insures against 4 
costly disturbances in plant operation. Proper coordination , 
improves control action, increases safety of operation, reduces pe 
auxiliary power required and reduces storage capacity needed in 

heaters and boiler drums. 

6 Be Sure You Can Get Service ; 
Users of Bailey Control have but to call on the nearest branch office oe 
of Bailey Meter Company to secure the services of a trained engineer. - 

‘ll 
For Your Plant 

If you want details write for a wk 

copy of Bulletin 15-D, or ask a ; a 


Bailey Engineer to call. 


% 


Bailey Control Board for Riley Boiler at Harbor Steam Plant, City of Los Angeles, Cali- 
fornia. This board carries measuring equipment for the control of combustion, feed water, 
superheated steam temperature, fuel oil temperature, and air heater temperature. It also 
includes a Bailey Oxygen Recorder and a Bailey Smoke Density Recorder. The controls pro- 
vide for quick pick-up of load from 60,000 Ib. per hour to 690,000 Ib. per hour in the event 
of an interruption in hydro power. 


a-97 
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Tunein;:.. 
TEXACO STAR THEATRE 
presents the NEW 
EDDIE BRACKEN SHOW 
every Sunday night. 
9 Metropolitan Opera broadcast 
every Saturday afternoon. 
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W TEXACO URSA OILS, you get the Effective 


Lubrication that keeps Diesels clean. These world- 


famous oils keep rings free for proper seal, valves lively, road 
ports open. They prevent bearing corrosion and reduce < 
wear to a minimum. 
These benefits add up to high operating efficiency . . . full >, 
power with low fuel consumption and rockbottom costs for $ | 
maintenance. Users of Texaco Ursa Oils have been getting | % 
these benefits for years. Today— 
More stationary Diesel hp. in the U. S. is lu- 7 ( 
bricated with Texaco than with any other brand! BY 
Texaco Ursa Oils come in a complete line to assure effective | ~ 
lubrication of every type and size of Diesel. All leading u. 
Diesel manufacturers approve them. i. 
Keep your Diesels in top form with Ursa Oils! For Texaco si 
Products and Lubrication Engineering Service, call the we 
nearest of the more than 2300 Texaco distributing plants in . 3 : 
the 48 States, or write The Texas Company, 135 East 42nd Pe 
Street, New York 17, N. Y. 2 


FOR ALL DIESEL ENGINES 
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ESSEX GENERATING STATION, NEWARK, N. J.... Four FW ball 
mill pulverizers installed in this station fire two 605,000 lb.-per-hour steam 
generators. Shown above are the feeders and exhausters, located on the 
floor above the pulverizers. Three more mills will soon be erected in Essex. 
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In 1937, Public Service Electric and Gas Company of New Jersey 
ordered four Foster Wheeler ball mill pulverizers for the Essex 
Station. Since then, as additional generating capacity has been 
added at Essex and other stations, FW ball mills have been se- 
lected to fire the new steam generators. Now, to supply vastly 
increasing power demands, Public Service is building another 
_ station at Sewaren. When this goes into service, six FW ball mills 
will serve its two steam generators, 


Damper trips open when exhauster shuts down 


ce bringing to 25 the total of FW pul- 


verizers in this Company’s stations. 


shuts down 


hil = lll, Records show that operators of FW ball 


coal entering mull 


mills enjoy high availability, low mainten- 
ance costs. One example — a single mill pul- 
verizing coal of 50-55 grindability was in 
continuous service 8403 hours, had a yearly 
availability of 99.03%. In that period it 
SEWAREN . . . Six FW ball mills will go into this new handled 30,371 tons of coal at a total main- 


The phantom drawing shows the double classi- 
fier, single feeder and exhauster type mill arrangement. tenance cost of 1.07 cents per ton. 


POWER ® January 1947 


by TRIC AND GAS COMPANY fi 
N 
~ 
FOSTER WHEELER CORPORATION 165 BROADWAY, NEW YORK 6, N.Y. 
me 
15 


REPUBLIC 


| 


GENERAL SPECIFICATIONS 


@ Built in all pressure standards— 
both flanged and welded ends. 


@ Streamlined flow through parts 
virtually eliminates erosion. 


@ Single seated valves—guaranteed 
drop tight. 


@ Double seated valves—guaran- 
teed maximum leakage less 
than 1/2%. 


@ Steam valves have heat treated 
stainless steel trim with screwed 
in seats. 


@ Water valves have welded in seat 
rings with hard surface overlay 
—on small valves overlay is 
made directly on body. 


@ All valves are engineered to the 
job or application. 
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- bd . 
Republic 12 in. cylinder operated valve Republic 6 in. hand operated valve 
cis” 


REPUBLIC 


Regulating — Pressure Reducing — Shutoff 


CYLINDER OPERATED—double seated 


Republic cylinder operated valves 
are of the gradual opening, high lift, 
double seated type. They are hy- 
draulicly operated to assure smooth 
performance at any speed regardless 
of size, static pressure or pressure 
reduction. These valves are avail- 
able in sizes from 3” to 24”, with or 
without hand operating wheel. Due 
to compact design, a regulator may 
be mounted directly on the valve. 


HAND OPERATED—large sizes 


Republic hand operated valves, in 
sizes from 3” to 8”, are built to 900 
Ib. and 1500 lb. pressure standards. 
They are of the single seated type, 
have a one piece valve stem, and 
seat rings that are Stellite surfaced 
and welded in place. The gear reduc- 
tion head is built with ball or roller 
bearings and precision ground gears 
for minimum friction and back lash. 


These valves are recommended for 
flow control and shutoff applications. 


HAND OPERATED—small sizes 


Republic single seated hand oper- 
ated valves are also available in 1”, 
114" and 2” sizes, built to 600 lb., 
900 Ib. and 1500 lb. pressure stand- 
ards. These valves ia have a one 
piece valve stem, and a Stellite sur- 
faced seat integral with the valve 


body. 
LEVER OPERATED—large sizes 


Republic double seated lever oper- 
ated valves are ideal for air actua- 
tion with long stroke cylinders. 
They are available in sizes from 3” 
to 16” for low pressure applications 
and in sizes up to 6” for 1500 lb. 
applications. The lever mechanism, 
of sturdy construction capable of 
taking full strains of power cylin- 
ders, is adjustable with full cylinder 
stroke to change valve capacity. 


LEVER OPERATED—small sizes 


Republic single seated lever oper- 
ated valves are available in sizes up 
to 2” and for pressures up to 1500 


DETROIT PUBLIC LIBRARY 


Ib. standard. The valve seat is . 
Stellite surfaced and integral with 
the valve body. The sturdy lever 
mechanism is adjustable for lift. 
Many of these valves are in opera- 
tion on water lines with over 1000 
Ibs. pressure reduction. 


BUTTERFLY VALVES 


Republic butterfly valves can be 
supplied in cast iron or steel for 
eager up to 300 lbs. Vanes can 

e supplied of the angle seating or 
swing through types. The shaft can 
be mounted on ball or plain bear- 
ings as required, A valve operator 
may be mounted directly on valves 
of 6” size and over. 


All Republic valves are engineered 
to the specific job on which they are 
to be used. Our engineers will be 
glad to consult with you on any of 
your valve problems. Write, asking 
to have one of our engineers call. 


Republic 6 in. lever operated valve Republic 2 in. lever operated valve Butterfly valve with operator 7 
rs 
2240 Diversey Pkw icago 
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TANGENT TUBE- | PREHEATER abs¢ 

| FURNACE WALL | crea 

is 


*\In the Kennedy Shadow Wall the tubes are 
set at a predetermined distance from the re- 
fractory wall, and spaced in such a manner 
that the refractory wall is under the cooling 
effect of the water tubes. At low ratings 
approximately one-half of the tube surface 
absorbs radiant heat; that is, that part of the 
tube facing the flame. If the rating is in- 
creased, the refractory progressively becomes 
hotter and automatically reflects heat to the 
back of the water tubes. Thus the total tube 
surface is exposed to radiant and reflected 
heat from the refractory wall. 

With a bare metal tube wall it is obvious 
that only one-half of the total tube surface 
absorbs radiant heat, at all ratings. At full 


7 
ENGINEERING 
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... provide for wide range or base 
load. operation on all fuels... 


The Kennedy Shadow Wall embodies all desirable features: low first 
cost, low maintenance, and ability to maintain a high furnace tem- 
perature at low or high ratings resulting in high furnace efficiency. 


KVS Steam Generating Equipment has been performance proved 
ever the years. KVS offers a complete service in design, build- 
ing and erecting complete plants under one responsibility. KVS 
engineers are available for consultation on your requirements. 


Ask for a copy of 97-page Engineering Bulletin No. 44-B 


containing valuable information on preparation of pulverized 
fuel and steam generating plants. 


PARK AVENUE NEW YORK 16,N.Y. 
FACTORIES: DANVILLE, 


load 100°, of the tube surface wall absorbs 
radiant and reflected heat. 

The Kennedy Shadow Wall affords an auto- 
matic regulation which keeps the furnace tem- 
perature within a range consistent with high 
furnace efficiency. No sacrifice is made at 
either low or high ratings. At high ratings the 
refractory is still within a safe working temper- 
ature. 

All other components of KVS Steam Gen- 
erating Units are engineered to meet specific 
operating conditions on available fuels in 
order to assure the maxi- 
mum in operating ef- 
ficiency and economy at 
all boiler ratings. 


USTRALIA 


Air Floated 
‘eal 
ii 
3 
Kennedy 3} MANUFACTURING AND ENGINEERING CORPORATION 
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fuel characteristics? 
capacity needed? 
steam conditions? 
space available? 
first cost? 


operating; economy ? 


TO THE MAN WHO SAYS, 
“My job different™ 


T ' h is $s i m p l e P r i nci p I e i nsures identical. Therefore identical sections can be combined 
to provide the desired capacity at optimum overall 


high efficiency under widely 
different conditions 


efficiency. The diameter of the steam drum, distance 


between drum centers, and the width, height and depth 


of the furnace will vary according to capacity require- 


ments, fuel and method of firing, but the arrangement 


The VU Unit is symmet- of the boiler tube bank remains standard. 


rical in that any section Efficiency ranges from 80 to 88%, depending on fuel, 


taken through the unit type of stoker and use of heat-recovery equipment. 


from front to rear is the 


Longitudinal Section same as any other. No lazy tubes! 

through VU showing 

principle of Symmetry Think what this means. Symmetrical design gives each longitudinal section the 

Since each longitudinal same furnace volume, Same evaporative surface, the 

section of the VU Unit is identical ... and the front- same amount of water, producing the same amount of 

to-rear course of the gases assures practically constant high-quality steam. Moreover, the uniform release of 
, temperature and mass flow at any given line crosswise steam along the length of the drum eliminates surging 

of the unit . .. the performance of each section is water level and periodic carry-over of water slugs. 
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If your job is “special” 


Check the variables of your requirements against the versatility of the VU 


Fuel 


Pulverized coal, oil, natural gas and refin- 
ery, coke-oven, or blast-furnace gas can be 
used singly or in various combinations. The 
VU may also be equipped with any of the 
basic types of stokers, permitting the use 
of all grades of coal. Bagasse, and other 
waste products, can also be utilized. 


Capacity 


Capacities will vary somewhat with fuel 
used, but in general may range from 15,000 
to 300,000 Ib of steam per hr. 


Steam Conditions 


For any fuel or method of firing, design 
pressures may vary from approximately 160 


to 1000 psi with steam temperatures up to 
900 F, or more. 


Space Available 


Because of its standardized compactness and 
flexibility of proportions, VU often solves 
the problem of limited space. 


Firat Cost 


First costs reflect economies in engineering, 
manufacturing and erection made possible 
by VU standardization. 


Operating Economy 


Low maintenance cost and high availa- 
bility are a matter of record in hundreds of 
installations. 
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USS FUSETRONS 


will provide 


BURNOUT PROTECTION 


for COILS=SOLENOIDS- 
TRANSFORMERS 


Simply — Inexpensively =and eliminate costly 


and troublesome replacement.jobs. 
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says the Electrical! Enginee’ of a lars® 
midwest company: (Name oF cequest) jc 
uwe were havin’ trouble 24 ours dav yntil the coil 
with solenoid coils that operaté was replace?” 
circuit’ owe cried gmall circuit’ 
- preaker>” Fort preakers to protect tHE coils but 
& reasons the preaker® gometimes chevy failed: A size «mall enougt 
failed close and when they to protest gid not have enovet 
gid the solenoid coil purned to let the coil operate 
out. uThen We astalied 4ampere 
“New coils cost $36.00 and 600 volt Fusetron® They com: 
in gaditio™ we had the rrouble pletely solved out problem 
and expens® of having * man The solenoid coils longet 
manually operate the preaket purn out.” 


utdow 


The solution is simple with Fusetrons ge 
To safeguard Coils, Solenoids, Transformers, etc., the protective device 
must have a time-lag long enough to hold normal starting currents or harm- 
less overloads. Yet it must open to protect, should something go wrong. 
Fusetrons because they combine a fuse with a thermal cutout can give 


this kind of protection and prevent burnout of such apparatus. 


HERE’S ALL YOU NEED TO PROTECT 


Fusetrons Give Many Other 
COILS, SOLENOIDS AND TRANSFORMERS. 


Kinds of Protection 
Heretofore Not Available 


Fusetrons do everything fuses do, as 
is confirmed by the Underwriters’ 


A Fusetron of 


proper size, Laboratories Label, and in addition... 2 
* Provide simplest way to stop burnouts i 
from single phasing. * Entirely wipe out 

On voltages up to 125, the same accurate, dependable pro- needless blows caused by motor starting Be 


currents or other harmless overloads. 
tectio 
tion can be provided with * Give thermal protection to panelboards 


and switches. * Prevent needless blows 
caused by heating in panels and switches. 
* Permit use of larger motor or adding 
more motors on circuit without installing 
larger switch or panel. * On new installa- 
tions, proper size switches and 
panels can be used instead of over- 
size.* Protect motors against 
burnout.* Give double burnout 
protection to large motors.* Make 
burnout protection of SMALL 
motors simple and inexpensive. 


Get All the Facts 


Get Better Protection * Send the Coupon Now 


Don’t risk avoidable losses. One burned 
out solenoid—or one needless shutdown—or 
one destroyed panel may cost ycu more than 
replacing every fuse with a Fusetron. 

You simply protect your pocketbook by 
installin usetrons throughout the entire 
electrical system. 


a proper size 
plug Fusetron 


Why risk a costly and troublesome repair or replacement 
job—and take a chance crippling plant or building operations, 


What is the FUSETRON? 


The Fusetron is a Dual Element de- 
vice—a Fuse to which is added a Thermal 
cutout. 

The result is a fuse with tremendous 
time-lag and much less electrical re- 
sistance. 

Fusetrons have the same degree 
of Underwriters’ Laboratories ap- 
proval for both motor-running and 
circuit protection as the most ex- 
pensive devices made. 

Made to the same dimensiqn as 
ordinary fuses, Fusetrons fit all 


BUSSMANN MANUFACTURING COMPANY 


Address. 


Through Wholesalers City 


State 


‘ wie University at Jefferson + St. Louis 7, Mo. 
tainable in all sizes from ’ (Division McGraw Electric Co. 
to 600 ampere in both 250 and 600 
volt types. Also in temper-resisting he 
type ( ‘ustats) for 125, volt circuits. 
Their cost is surprisingly low. H Bussmann Mfg. Co., University at Jefferson en ; 2 
a St. Louis 7, Mo. (Division McGraw Electric Co.) a 7 
; Please send me complete facts about BUSS Fusetrons. H > 
crite 
Company 5 
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Check and see if any of these common — 
ills are present in YOUR boiler room 


1. Excessive boiler room labor { | 
2. High fuel cost 


3. Poor combustion 


4. Difficulty in handling 
fluctuating loads 


5. Coke in ash 
6. Inconvenience. 
7. Time lag in load pick-up 


8. Smoke nuisance 


10. Inadequate steam output | | 
11. Excessive stack losses [| 
12. Obsolete stokers [| 
13. High stoker maintenance | | 


9. Uneven steam pressure 


14. High furnace maintenance | | 


15. Boiler capacity outgrown 


16. Excessive power use 
by stokers 


Modernizée WitH IRON FIREMAN 


Iron Fireman stokers have proved in many 
thousands of installations that they can 
deliver low-cost steam. They save fuel and 
labor, cut furnace and stoker maintenance, 
and increase boiler capacities. A typical case 
is that of the Giant Grip Manufacturing 
Co., Oshkosh, Wisconsin. By installing 


Iron Fireman Pneumatic Spreader stokers 
this company has increased its steam output 
30% on existing boilers. Five steam ham- 
mers that could not be used before for 
lack of steam are now in full and efficient 
operation. Iron Fireman carries this in- 
creased load on one ton /ess of coal per day. 


eatin¢ 
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The Iron Fireman Pneumatic Spreader stokers shown above 
feed coal from underground bunkers. Coal is delivered 
to the bunkers by dump trucks. From the bunkers it is 
automatically elevated 13 feet by Iron Fireman pneumatic 
spreader stokers, of which coal conveying equipment is 
an integral part, and is delivered pneumatically to the 
furnaces through a distributor nozzle on streams of 
preheated gases and air. The nozzles accurately spread 
the larger particles of coal over the entire grates in a 
shallow, uniform fuel bed. The preheated fines burn in 
Suspension, reducing the cinder carry-over and greatly 
improving combustion efficiency and responsiveness, as 
compared with other stokers which do not preheat the fuel. 


THE IRON FIREMAN 
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oiler Room Checkli 


ACCEPT THIS FREE OFFER 


A survey in your plant, made without cost or 
obligation to you, will show you what Iron Fireman 
stokers will accomplish in your boiler room. Iron 
Fireman’s nation-wide engineering, sales and service 
organization has had experience with every size and 
type of firing job. For such a survey or for descriptive 
_ literature, address Iron Fireman Manufacturing 
Company, 3101 W. 106th Street, Cleveland 11, Ohio. 
Other plants in Portland, Oregon; Toronto, Canada. 
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Another EYE-HYE Model 


¥ 


n 


This is a “doctored” photograph of an existing 
EYE-HYE installation, to show you how new 
Model E-31 will soon appear on instrument 
panels. None have been installed at the time 
of preparation of this advertisement. 


On the panel board, EYE-HYE takes its 
place with instruments. The face plate 
mounts on the front, protruding only 
three-quarters of an inch. Tubes may be 
offset to clear other instrument mechan- 
isms in the rear. 


.. . EYE-HYE may be 
mounted on a wall or 
pillar, or on a specially 
constructed stand or 
panel if not placed on 
the main instrument 
board. It is usually 
hung with its window 
about five feet from 
the floor. 


‘Since 1 
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@ EYE-HYE assures you perfect measurement, dependability and clear reading 
(in familiar water gage style) in your remote reading water level indication. 
It saves your engineers thousands of steps, hours of valuable time; gives them 
safe, convenient gage reading down at eye level or away from obstructions 
and hidden corners, for main boilers, auxiliary boilers, heater tanks, storage 
tanks and similar vessels. It places water level supervision on a plane with 
other power plant control facilities. 


EYE-HYE’s manometer-like simplicity (see diagram) is easy to understand. 
Positive hydrostatic operation, with no mechanical parts to wear, adjust or 
get out of order inspires the complete confidence of operators. Calibration is 
fixed—cannot be tampered with in service. Time after time, EYE-HYE has 
proved more dependable than the boiler gage. 


Added to redesigned models recently announced, Models E-30 and E-31 are 
pictured here for the first time—provide for pressures to 900 pounds. The 
same outward appearance will identify models for pressures to 2000 pounds. 
There’s no change in the EYE-HYE basic principle; redesigning is for new 
appearance and improved construction. 


Investigate zow the possibilities of increasing the efficiency 


and safety of your water level supervision with the Reliance 
EYE-HYE. 


The Reliance Unitemp—special constant head 
reservoir supplied with each EYE-HYE 
Unitemp maintains an even temperature in both hydrostatic 


legs of the EYE-HYE—assures accuracy under all conditions. 
It is furnished as original equipment with each EYE-HYE. 


brings you accurate fool-proof remote 
water level reading for any boiler or tank 


The eye-level gage that covers the “water-level front” 
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“THE RELIANCE GAUGE COLUMN CO. ~~ 
$902 Carnegie Ave., Cleveland 3, Ohio 
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150 SURGING 
HORSEPOWER! 


“Super 7” Tex- 
rope V-Belts har- 
ness the 150 hp 
motot that drives 
this big mill for 
pulverizing rock. 


1.STRONGER 
CORDS give ‘Super 
7” Texrope V-Belts 
their great pulling 
power. These long- 
fibre, hard-twisted 
cotton cords have the 
strength of high-test 
fish lines. Laid row on row and imbedded in 
heat resistant rubber compound, they provide 
a powerful load-carrying element. 

2. TOUGHER COVER. Rugged duplex 
construction protects the carcass of “Super 7” 
belts from wear and dirt. 

3. HEAT RESISTANCE, All “Super 7 
V-Belts are designed and built to give high 
resistance to heat. 

4. SHOCK ABSORBING. “Super 7” con- 
struction combines great strength with the de- 


PULLING POWER 


... one of the 7 Great Features 


“Super 7” Texrope V-Belts! 


gree of resiliency necessary for long belt life 
and smooth power transmission. 

5. PRECISION CURED in pressure molds 
to assure accurate section and perfect bond- 
ing of cords, cover and cushion. 

6. ACCURATELY MATCHED. Every belt 
weighed, measured and carefully inspected 
before being sized and packed. 

7. ENGINEERING LEADERSHIP. “Sup- 
er 7’ Texrope V-Belts represent 27 years of 
research and experience — by Allis-Chalmers, 
originator of the Multiple V-Belt Drive. 


There are FIVE types of “Super 7” Tex- 
rope V-Belts, to meet every operating r uire- 
ment: Standard — Heat Resisting — Oil Re- 
sisting — Oil Proof —and Static Resisting. 
Call your Allis-Chalmers office or dealer. 
ALLIs-CHALMERS, MILWAUKEE 1, WIs. 


A 2161 


.. Greatest 
Name in 


V-Belt Drives 


“Super 7” V-BELTS 
Five Types — Sizes 
to suit every 


Texsteel, Texdrive, 
“Magic-Grip” 


"| — sheaves in a full 


range of sizes, 


“Vari-Pitch” 
SHEAVES 
Exact variations in 


speed, stationery or 
motion control. 


SPEED 
CHANGERS 


Speed variations up 
to 375% at the turn 
of a crank. 


ENGINEERING 
Finest V-Belt engi- 
neering talent in the 
world—at your call. 


TEXROPE “Super 
7” V-Belts result 
from the cooperative 
research of two great 
companies — Allis- 
Chalmers and B. F. 
Goodrich. They are 
sold only by A-C. 


A CENTURY 
OF SERVICE 
to Industry 


THAT MADE 


CHALMERS 


Biggest of Allin Range of Industrial Products 


America Great 
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more efficient lubrication” 


“BEFORE WE PUT GULFCREST OIL in service 
in our turbines, we had difficulty in maintaining 
the lubricant in good condition,” says this Chief 
Engineer. “Progressive oxidation of the oil we 
formerly used resulted in the formation of sludge 
and reduced lubricating efficiency. Now with 
Gulfcrest Oil we get safe, sure, efficient protec- 
tion—and after three years of service this fine oil 
has a remarkably low neutralization number.” 

Extra refining makes the difference! After the 
carefully selected crude oil used in Gulfcrest goes 
through the major refinery methods, it is then 
superrefined by the Alchlor Process. 

Here the less stable hydrocarbons are synthe- 
sized and reformed by the catalytic action of the 
“Alchlor.” More than 15 per cent of the oil is dis- 
carded by the Alchlor Process—this 15 per cent 
contains the hydrocarbons most apt to oxidize and 
form sludge, emulsifiers, and harmful acids. 
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says this Chief Engineer 


The Chief Engineer (left) is consulting with a Gulf 
Lubrication Engineer on steam turbine lubrication. 


That’s why Gulfcrest is incomparably pure— 
why it gives outstanding performance, and lasts 
indefinitely. Send the coupon below for a booklet 
which gives you the complete facts on this 
superior turbine oil. 


Gulf Oil Corporation - Gulf Refining Company 


Division Sales Offices: 
Boston - New York - Philadelphia - Pittsburgh - Atlanta 
New Orleans + Houston : Louisville - Toledo 


Gulf Oil Corporation - Gulf Refining Company 
3800 Gulf Building, Pittsburgh 30, Pa. 

Please send me, without obligation, a copy of your new 
booklet “‘Gulfcrest Oil for Steam Turbine Lubrication.” 


i 
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we get safer 

GULF INDUSTRIAL 
LUBRICATION 
| 
| Address. 


Fig. 2125 
Bronze Gate 


Fig. 123 
“N-M-D"” Globe 
(Non Metallic Disc) 


Fig. 16-P 
“Renewo” 
Globe 


Fig. 1938 
Steel Gate 


Fig. 1430 
Iron Body Gate 


BRONZE, IRON, STEEL, AND CORROSION-RESISTANT ALLOY VALVES, 125 TO 2500 LB. S. P. 
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fewer replacements 
less per year service 


He’s interested in... M P A N Y 


_~ See Your LUNKENHEIMER 
me DISTRIBUTOR for Needed 
Pa Parts... Better Valve Service! 


Lunkenheimer Distributors are located in principal 
, industrial centers. They are important links in the 
” Lunkenheimer chain of better, more efficient valve 
ae service—service that can save you time, trouble, and 

money. Our Distributor nearest you can supply you 
a i with Lunkenheimer precision-made, perfect-fitting parts, 

and will gladly help you solve problems of valve 
maintenance or operations. 


In every respect—quality of materials, advanced design, finest 
precision workmanship—Lunkenheimer Valves are built to provide 
longer as well as more efficient and reliable service. 


One or two new parts at long intervals make a correctly engineered, 
ruggedly constructed Lunkenheimer Valve as good as new. All * 
Lunkenheimer parts are precision-made ... perfectly matched .. . 
requiring no special fitting on the job. 


Thus, when you install Lunkenheimer Valves you can look forward 
to purchasing fewer replacement valves ...and to easier, 
lower-cost replacement of present valves with parts quickly 
obtainable from your nearest Lunkenheimer Distributor. 


Remember—in utmost economy plus superior efficiency, Lunkenheimer 
products offer you greater value per valve dollar... 


CcIiNCINNATI 14, OouH!IO, u. $. A. 


TEN THOUSANDTHS OF AN INCH 


If parts do not measure up to the stringent 


a lLunkenheimer Valve and never become 
part of a Lunkenheimer Distributor's stock. 
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NEW YORK 13, CHICAGO 6, BOSTON 10, PHILADELPHIA 7. 
EXPORT DEPARTMENT: 3199-322 HUDSON ST., NEW YORK 13, N. Y. 
requirements for accuracy, they never enter 


BOILER MOUNTINGS ¢ AIR CONTROL DEVICES + LUBRICATING DEVICES ¢ AIRCRAFT FITTINGS 
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Dry coal or wet 


«+ + 2 is all the same, with the Hagan 
Differential Master method of Auto- 
matic Combustion Control. 


Many automatic combustion control 
systems for pulverized fuel fired boilers 
use the coal feeder as a coal flow 
meter. Since the dependability of the 
fuel feed apparatus as a meter is 
affected by variations in coal size and 
moisture content, undesired variations 
in excess air occur in the boiler furnace. 


Previous attempts by others to elim- 
inate these undesirable variations in- 
volved the use of correcting mecha- 
nisms which had to be limited in speed 
of operation or extent of correction in 
order to even approach stable control. 
By the use of a unique arrangement of 
standard Hagan apparatus, variations 
in excess air from this cause are elim- 
inated without limiting the range of 
control or reducing speed of operation. 


The method employed is simple. A 


Hagan Master Sender, sensitive to 
steam header pressure, controls heat 
input in accordance with demand. A 
Hagan Differential Master Sender, 
measuring steam flow, regulates air 
flow. The rate of fuel feed is changed 
instantly by the Master steam pres- 
sure regulator to compensate for any 
variation in feeder characteristics, but 
air is not changed unless there ts an 
actual change in boiler load. 


With this system of combustion con- 
trol compensation for erratic coal feed 
is instant and accurate—by controlling 
directly and accurately there is no 
necessity for approximate adjustments, 
to be corrected later by a lagging 
corrector. 


The ability to achieve such results 
stems from the inherent speed, sensi- 
tivity and stability of Hagan Control 
apparatus. 


Write for full information. 


HAGAN CORPORATION, Hagan Building, Pittsburgh 30, Pa. 


HAGAN 
HALL 
BUROMI 
-CALGOR 
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9 steam flow taken from a 
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Yes, It’s ANew Method now usedon Then... With A Special Tool, we Finally . . . We Slip A Tough, flex- 


many of our motors to make windin compress — actually “bond” together ible plastic protective tubing over the 
connections aniform, mechanically ial — each wire and connector into a ho- complete connection. Result: when sta- 
electrically. How it works: First, we | mogeneous mass, Every connection is tor windings are impregnated with in- 
remove insulating varnish from wire — the same as every other...no — sulating varnish and baked out, every 
ends by a special process. The bright razing or soldering is used... mo connection is uniformly sealed and in- 
wire ends are then slipped into this chance to weaken wires or in-  sulated. . . making a stronger . . . more 
tinned-copper connector, There’sno —sulation. Wires can’t pull out or break- © compact and efficient job . . . another 
twisting, scraping, unnecessary bending. _ off. factor demonstrating A-C quality. 


A-C Builds “Quality” Into Motors 


ES, PAYING ATTENTION to de- . 
tails like this new, improved con- 
nection contributes importantly toward 
greater reliability, better ormance 
in motors. Next time you want good 
motors, liberally designed, and with an 
earned reputation for standing up year 
after year under toughest operating con- 
ditions, specify “Allis-Chalmers”, For 
the complete story call yor nearby 
A-C motor dealer or A-C sales office. 
ALLis-CHALMERS, MILWAUKEE 1, W1s. 
A2147 


Here's An Actual Cross Section mic- 


rophoto that shows, better than I can 
tell you, just what happens inside the 
connection itself. Notice how connector 
and wires are “bonded” into a single 


mass. Every connection has precisely the 5 P 
lectrical ity, assuring bal- ne of the Big 3 in Electric Power Equipment — 
enced phasing, Biggest of All in Range of Industrial Products 
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Installing a stack, dust collectors and dampers on two boilers 
and providing a bypass around the dust collectors, in the most 

PROBLEM:— compact space possible. 

One Thermix Stack, serving both units, was connected to the 
boilers by a straight, short, horizontal breeching. Two SVH 
Heacon dampers regulated the flow through the dust collectors 
when partially open and, when fully opened, exposed the bypass. 
Two Thermix tubular dust collectors were easily installed by 
suspending them from the stack supports. 

These units were all installed on a simple steel structure sup- 
ported by the four boiler columns. 
Thermix equipment is designed to simplify installation prob- 
lems. The Thermix stack, for example, combines a stack breeching 
and I.D. fan in one integral unit that can be mounted directly on 

the boiler, or adjacent to the boiler, with a minimum of struc- 
tural supports and duct work. 

Our project engineers can simplify your installation problems. 
Write or call the office nearest you. 


are possible with ‘‘Thermix’’* equipment 


*Trade name for Prat-Daniel Products 


TYPE! THERMIX STACK 


BUST 
CAMPERS 


THE THERMIX CORPORATION 


Project and Sales Engineers 
First National Bank Bidg. Greenwich, Conn. 


PRAT-DANIEL CORPORATION 


EAST PORT CHESTER, CONN. 
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DROP FORGED STEEL 


VALVES, FITTINGS & FLANGES 


: STEAM GENERATING PLANTS 


—400 Tb lines in a leading 


SAFE and SURE control of vapors and 
liquids at high pressures and high tempera- 
tures in modern steam generating plants is 
dependent on piping materials having an in- 
herent “plus” of strength and toughness. Drop 
forged steel Valves, Fittings, and Flanges 
made by Vogt play a vital part in the smooth, 
efficient operations of leading power plants. 


Catalog F-8 is the drop forged 
steel Valves and Fittings Blue Book. 


LOUISVILLE 10, KY, 


Branch Offices: New York © Philadelphia © Cleveland Chicago Dallas | 


{HENRY VOGT MACHINE CO., INC.| 


Valves an 


Fit 


tings in lube oil purification system. 
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The simplified design of the CYCLOTHERM steam generator makes it 


PRACTICE 


Simplified Design —Cyclotherm’s exclusive combustion method 
permits simplified overall design and 2 pass boiler construction. Burner 
and boiler engineered as an integral unit. 


Performance — Cyclotherm provides steam automatically as you 
need it. Overall thermal efficiency will be not less than 80%. 


AND YOU'LL SEE WHY Economy of Operation—Cyclotherm units may be fired with any 
: liquid or gaseous fuel with maximum efficiency. Automatic modulation 


CYCLOTHERM SHOULD of flame on units 50 HP and up. 
BE ‘YOUR Ist CHOICE ‘ Low Upkeep—Unique combustion principle with 2 pass boiler assures 


longer life, fewer and easier inspections and “‘clean-outs.” 


Initial Cost—Cyclotherm units are low in cost; easy and inexpensive to 
install. Delivered ready to produce steam; require no special foundation, 


Wire, write or phone for more information 


CLOTHERM STEAM GENERATORS 


CYCLOTHERM CORPORATION, 90 BROAD STREET, BOX 602, NEW YORK 4, N. Y. 
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This tall mining headhouse will withstand a lifetime of beatings 
from wind, weather and other tough conditions. It's completely 
sheathed with “Century” Asbestos Corrugated. 


Nature made bsbeslos... 
Keasbey & Mattison 
has been making it serve 
mankind since 1873 


KEASBEY & MATTISON 


COMPANY -+ AMBLER PENNSYLVANIA 
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The modernization program of the municipal 
power plant at Carthage, Missouri began in 
1920 with the installation of its first Nordberg 
Diesel, a unit of 750 horsepower. In 1923 and 
again in 1927, units of 1250 horsepower were 


added. As the load grew, more generating _ 


capacity was again needed and larger engines 
of 2250 horsepower were installed in 1935 and 
1937. One of these replaced the original en- 
gine of 750 horsepower. The latest engine of 
3200 horsepower installed in 1946 brings the 


The latest addition is the 3200 horse- 
power unit shown in the foreground. 


total plant capacity to 10,200 horsepower in 
Nordberg Diesels making this one of the larger 
Diesel engined municipal power plants in the 
country. In addition to being outstanding for 
its size, the Carthage plant is also noteworthy 
for its performance. This plant has long been 
recognized as one of the nation’s low cost 
generating stations. At Carthage as at so 
many of the larger Diesel power plants, re- 
peat orders have been placed for Nordberg 
Diesels when additional capacity is required. 


If you are contemplating adding more capacity or desir- 
ous of obtaining power at lower cost, investigate the 
merits of dependable, economical Nordberg Diesel power. 


NORDBERG MFG.CO e MILWAUKEE 7, WISCONSIN 
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Fig. 1708—200-pound Bronze Globe Valve. 
Has screwed ends, union b t, renewable, 
specially heat-treated stainless steel seat and 
regrindable, renewable, wear-resisting ‘‘Pow- 
ellium” nickel-bronze, plug type disc. 


Fig. 1503 W.E.—Class 150-pound 
Cast Stee! Gate Valve with welding 
ends, outside screw rising stem, 
bolted flanged yoke and taper 
wedge solid disc. 


{ Fig. 1793—125-pound Iron Body Bronze Mounted 
Gate Valve. Has flanged ends, outside screw Fig. 6061 W. E.—Class 600-pound Cast 
rising stem, bolted flanged yoke, bronze seat rings Steel Swing Check Valve, with welding 
and taper wedge solid disc. Also available in All Iron. ends and bolted cap. Disc has ample 

lift to permit full, straightway, un- 
obstructed flow through the valve when 
wide open. 
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As we start on our 101st year of making valves for industry, 
we feel that the past record of Powell Valves throughout 
100 years of meeting every industrial flow control require- 
ment as it has arisen constitutes a definite assurance of 
future performance. 


So, whenever you need valves—for replacements or for new 
installations—consult Powell. If you have any flow con- 
trol problems, Powell engineers will be glad to help you 
solve them. 


Catalogs furnished on request. 
Kindly state whether you are 
chiefly interested in Bronze, 

Iron, or Cast Steel Valves. 


Fig. 559—125-pound Iron Body Bronze Fig. 375—200-pound Bronze Gate 
Mounted Swing Check Valve. Flanged ends, Valve with screwed ends, inside 
bolted flanged cap and regrindable, renewable screw rising stem, union bonnet 
bronze seat and disc. Disc, when wide open, and renewable, wear-resisting 
permits full, unobstructed flow through the ‘‘Powellium”’ nickel bronze disc. 


valve body. Also available in All Iron. 


The Wm. Powell Co., Cincinnati 22, Ohio 


DISTRIBUTORS AND STOCKS IN ALL PRINCIPAL CITIES 


Fig. 3031 W. E.—Class 300-pound Cast 
Steel Globe Valve. Welding ends, bolted 
flanged bonnet, outside screw rising stem. 


Powell Cast Stee! Valves (all 
types) are available in pressure 
classes from 150 to 2500 pounds, 
inclusive. 
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“there is no substitute for scientific 
igh pressure piping is to be installed. 


and Industrial Power Plant Engi- 
ates fes (and abroad —know they can rely on 
n, habricate and erect piping installations, 

‘under the most advanced techniques of 


include only high pressure and high tem- 
Mhe M. W. Kellogg Company has also designed, 
ected many piping jobs for lower pressures. 


“Masterfiex" Prefabricated Piping Systems * “Masterweld” pressure vessels for Power, Refinery 


and 


end Chemical Industries. Heat Exchangers. Pyrolytic and Catalytic Cracking Units, 
KELLOGG! Seterming, Dehydrogenation, Thermal 


THE M. W. KELLOGG COMPANY + JERSEY CITY, NEW JERSEY + 225 BROADWAY, NEW YORK 7, N. Y 


Los ANGELES: 609 SOUTH GRAND 


HOUSTON 2, TEXAS: 402 ESPERSON BLDG. TULSA: PHILTOWER BLOG 


| 5,040,000 ths | j 

\560,000 Ibs per h 

\ 
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Yarway Hi-Lo Alarm Water 
Column with Flat Glass Gage. 
For pressures from 400 to 
2500 psi. 


Cut-away section of Yarway 
Flat Glass Gage. Shows 
asbestos gaskets (A) placed 
between cover plates and 
outer faces of glasses (B). 


Front and back cover plates 
are independently fastened 
to body by special shouldered 
cap screws fitted with spring 
cones (F) which automatically 
limit the amount of pressure 
on glasses and gaskets and, 
at the same time, take up ex- 
pansion and contraction. Spe- 
cial molded gaskets (D) 
provide tight pressure sealed 
joints between body and 
glasses. Inner surfaces of - 
gage glasses are protected 
by India ruby mica (C). 


YARWAY 
| A 
BV) B— 
a 
(PATENTED) 
a 


Leakage between gasket and glass, or between 
gasket and body on flat glass gages is a frequent 
source of trouble to boiler plant operators. The 
trouble occurs when the gage cools each time it 
is cut out of service. Starting with dripping, the 
trouble becomes serious when steam , blows 


through, cutting gasket, mica and glass... 


resulting in high maintenance cost. 


As a cure, the cover plates are sometimes forced 
down hard on packings and glasses, frequently 
breaking glasses and thereby increasing 
the trouble. 


Yarway has a better solution...a distinctive 
“floating assembly.” 


Careful tests in the Yarway Research Laboratory 
and several years of field service have shown that 
to prevent leakage and excessive loading of 
glasses, some flexible feature is required. Spring 
cones under the cap nuts fastening covers and 
glasses in place provide this flexibility. This spring 
cone loading or “floating assembly” is prede- 
termined. The loading is maintained by accurately 
machined cap screws which shoulder on the in- 
sert body, limiting the spring cone load to that 
actually required. Thus cover plates are inde- 
pendently adjusted. 


For the full story—including other features of 
Yarway Water Columns and Gages—write for 
Yarway Bulletin WG-1811. 


YARNALL-WARING COMPANY ° 100 Mermaid Avenue, Philadelphia 18, Pa. 


BRING THE OVERHEAD GAGE READINGS DOWN TO EYE LEVEL 
WITH THIS YARWAY REMOTE BOILER WATER LEVEL INDICATOR 


This widely used instrument brings the overhead gage reading down to 

level at any desired location. Readings are on a brilliantly-lighted 
Indicator is always accurate because it is operated by the boiler 

water itself—by the pressure differential between a constant head of 

water and the ing head in the boiler drum. Action is instant, constant. 

- There are no daffag xes. Easy to install and moderate in price. Suitable 


for all pressures to 1500 psi. 
Completely described in Bulletin WG-1821. 


PLANT EQUIPMENT 
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s 
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AND NO CLOGGED LINES. 


WITH SARCON STRAINER 


In many plants there is a flow of liquid—hot or cold—right 
in the production line. For years industry endured daily 
and hourly stoppages to clean out the lintes—and rejects 
due to foreign materials were taken as a matter of course. 


Now, with the Sarco Scraper Strainer, a few turns by 
hand—or motor—clear the strainer and the work goes on. 
In your plant, it may be syrup, varnish, fruit juices, oil or 
plain river water—the results are the same. 


No messy basket to be lifted out and cleaned. No expo- 
sure of the liquid to airborne contamination and no lost 
time. 


Sarco Scraper Strainers are available in sizes from %4 to SAVED A DAY EVERY DAW 


” . This poir of Sarco 8” Scraper Strainers made 
8” and 200 Ibs. Hand or motor operated. Also a com 


plete line of standard strainers for steam and liquid lines. heaters ond main lines. 
Ask for Catalogs Nos. 1200 and 1225. 


SARCO COMPANY, INC. 


Represented in Principal Cities 


475 FIFTH AVE., NEW YORK 17,N.Y. 
SARCO CANADA, LTD., TORONTO 1, ONTARIO. 
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THOUSANDS OF SAFE 


"*STOPS and STARTS’ 
day after day 


Cushioned Check Valve 


GOLDEN-ANDERSON 
CUSHIONED 


Golden-Anderson Double Cushioned Check Valve 


Designed for safe, depend- 
able control on the most 
difficult installation to elim- 
inate serious surge and 
“Water Hammer’’—to 
properly arrest reverse 
flow. GOLDEN-ANDER- 
SON Cushioned Check 
Write for Valves are specified on 
a many of the most important 
new and replacement in- 
stallations. 


GOLDEN-ANDERSON 
UV. Specialty Company 
KEENAN BUILDING PITTSBURGH 22, PA. 


Golden- Anderson Manual Double Cushioned Check Valve 


Golden- Anderson Manual Combination Check Valve 
howe 
bs 
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HIGH TEMPERATURES! 


Inconel is thermally durable. Hundreds of high- 
temperature applications in many fields have 
demonstrated the heat resistance of this 80% 
Nickel — 14% Chromium alloy. You can use 
Inconel thermocouple protection tubes up to 
2200° F. in sulfur-free atmospheres. 


And at any temperature, you'll find the thinner 
walls of close-grained Inconel tubes a big help 
where you need quick, accurate response to tem- 
perature changes. 


MECHANICAL SHOCK! 


Inconel is strong and tough. And, it has good 
strength and toughness at high temperatures. In 
many jobs (for example, forging furnaces ), ther- 
mocouple protection tubes have to take bumps 
and jolts during charging and discharging. These 
are the jobs where use of Inconel pays an extra 
dividend. As a matter of fact, its high hot-strength 
frequently makes Inconel the choice even where 
excessive corrosion or high temperature is not a 
problem. 


when you switch to 
INCONEL’ THERMOCOUPL 
PROTECTION TUBES 


CORROSION! 


Inconel is corrosion-resisting. Because Inconel 
combines excellent thermal endurance with all- 
round corrosion resistance, you can use Inconel 
protection tubes to guard thermocouples against 
chemical attack by carburizing vapors and gases 
... nitriding atmospheres... hydrogen-nitrogen 
atmospheres . .. fused salt baths. 


The greater impermeability of seamless, drawn 
Inconel tubes also means better protection of 
thermocouples from harmful gases. 


REDUCING AND OXIDIZING ATMOSPHERES! 


Inconel has met the problem created by increased 
use of reducing atmospheres in bright annealing, 
nitriding, oxide reduction, and similar operations. 
Inconel gives long service in these processes be- 
cause it resists the embrittling effects of hydrogen- 
nitrogen atmospheres. 


Or if your operation is carried out in an oxidizing 
atmosphere, you can count on Inconel tubes here, 
too. For Inconel resists scaling . . . even at high 
heat. 


Prevent operating interruptions caused by thermocouple protection 
tubes that can’t “take it.” 
Standardize or Inconel tubes wherever possible! For most jobs their 
longer life makes the cost actually less than the tubes you are now using. 
Seamless, drawn Inconel protection tubes, with one end closed and 
the other end threaded, are available in standard IPS diameters. Your 
regular supplier or instrument manufacturer can furnish any size or 


length with either standard or extra-heavy wall thickness. 
*Reg. U.S. Pat. Off. 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 Wall St., New York 5, N. Y. 


4 CON, Z -for long life at high temperatures 


(80 NICKEL -/4 CHROMIUM) 
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SPRINGFIELD 


5} he Springfield organization is devoted 
exclusively to the production of modern, 
high efficiency boilers and their associated 
parts. This singleness of purpose and 
specialization is your assurance that your 
job will get attention second to none when 
placed in Springfield’s hands. No one has 
ever questioned the quality of the Springfield 
product or the willingness of the maker to 
stand back of installations to the fullest 
degree. THERE IS A REASON. Regardless 
of whether you specify it or not, every 
Springfield unit has built into it extra 
margins of safety . . . extra operating and 
maintenance conveniences .. . extra 
durability. When you have to live with 
a boiler plant a long time, these 

plus values are remembered long after 
any difference in first cost is forgotten. 


CATALOG IN 
SWEET'S 


Top: Canning Machinery Part 
Bottom: Impeller 


Right: Gear for Stee! Mill 
Pickling Tank 


throughout indust 
Parts for Jet and Conventional Valve Parts Used in Petroleum 
if Spray Nozzle Parts for Handling if ecel th Diesel Engine Parts 
Right: Sewing Machine Feed Dog 
rh Left: Scarfing Blowpipe Head 


HAYNES 


precision castings 


MEET THE TOUGHEST 
SERVICE CONDITIONS 


You can now specify parts produced from 
alloys that dominate the field where high 
strength and resistance to heat, corrosion, 
and abrasion are required. Parts can be 
engineered for performance rather than 
convenience of fabrication, since intricate 
parts can be produced economically by the 
Haynes precision casting process. Haynes 
precision castings are uniform in quality, 
size, contour, and finish. 


In many industries Haynes precision 
castings are solving difficult problems of 
design, fabrication, and materials. For more 
complete information, write to any district 
office for your copy of the booklet, “Haynes 
Precision Castings.” Our engineers will be 
glad to discuss with you the possibility of 
producing your parts by this new method. 


The registered trade-marks “Haynes,” “Haynes Stellite,” “Hastelloy,” 
“Hascrome,” and “Multimet” distinguish products of Haynes Stellite Company. 


Haynes Stellite Company 


Unit of Union Carbide and Carbon Corporation 

General Offices and Works, Kokomo, Indiana 
Angeles ——New York—San Francisco—Tulsa 


You Can Obtain 
Precision Castings 
of these 
HAYNES Alloys 


LL 


TRADE-MARK 


Cobalt-chromium-tungsten 
alloy for resistance to wear, 
heat, and corrosion 


High-strength 


alloy for resistance to 
heat and corrosion 


Iron-base composition for 


resistance to wear 
and impact 


MARK 


Cast or wrought 
heat-resistant alloy 


HAyYNEs Precision Cast- 
ings are also available 
in Type 303, Type 316, 
Type 310, Type 347, 
Type 410, Type 440-C, 
and other AISI grades 
of stainless steel, con- 
taining 12 per cent or 
more chromium. 


‘ 

| 
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FOR LEAKPROOF, TROUBLE-FREE PIPE RUNS 


Cut-a-way view of a Walseal Tee showing 
ring of silver brazed alloy, and completed 
Silbraz joint. 


On all types of piping jobs where Type “B” copper or red brass 
pipe is used, trouble can be avoided by installing Silbraz* joints — . 
made with Walseal valves, fittings and flanges. Recommended for 
Threadless, patented Silbraz joints are silver brazed (not soft 


Hot and Cold Wate 
soldered) pipe joints that are leakproof, trouble-free — permanent : ¢ 


Circulating Systems) 


connections that will not creep or pull apart; that literally join Boiler Feed Lines 


with the piping system to form a “one-piece pipe line”. Thus, these 


modern joints eliminate the need for maintenance and costly Steam Return Lines 


repairs — especially important where lowered operating costs are Condensate Lines 
imperative. Low and High Pressure 
For complete details on the modern Silbraz joint, made with Air Systems 


Walseal products, write for a copy of Walworth Circular 84, 


* Patented — Reg. U. S. Patent Office. 


Lubricating Oil Circulat 
ing Systems 


Industrial Gas Piping 
Make it a “one-piece pipe line” with WALSEAL 


WALWORTH 


valves and fittings 
60 EAST 42nd STREET, NEW YORK 17, N. Y. 


Solvent and Vacuum 
Piping Systems 


DIEsSTRisuTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 
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A spreader stoker with an 
ROTOR that assures 
| =. : i dependable and uniform fuel 

SAS distribution. Fuel is burned partially 
in suspension and partially on the 
grates with a comparatively thin, 
but level fuel bed. Burning 
characteristics are such that 
RotoStoker equipped boilers can 
go either from a banked condition 
to full load—or from full load to 
standby in a few minutes. Banking 


losses are negligible, as only 
a small amount of coal is 


carried on the grates at any 


time. 

Write for Bulletin. 
DETROIT STOKER COMPANY 
- GENERAL MOTORS BUILDING, DETROIT 2, MICHIGAN 

_ District Offices in Principal Cities + Works at Monroe, Michigan = 
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INSTANT ACTION 
POSITIVE CONTROL 
LOWER UPKEEP 
LONGER SERVICE 


INSTANT ACTION because a Quarter-Turn fully 
opens or closes these valves. They operate 16 to 
28 times faster than screw-stem types. 


POSITIVE FLUID CONTROL because cam presses 
seating surfaces firmly together in closed 
position, yet valve operates freely. Sealed 
bottom, bonnet and stem, prevent wasteful, 
outside leakage. 


LOWER UPKEEP AND LONGER SERVICE because 
seating surfaces are protected in the closed 
position and turned completely out of the 
fluid path in the open position. Thus shielded 
from corrosion or erosion by fluids, longer 
life is assured. 


HOMESTEAD QUARTER-TURN VALVES 
are made in sizes, types and metals for most 
of your valve needs; for pressures to 3000 
pounds and temperatures to 750 degrees F. 
Consult our engineering department for 
special valves designed to your own specifica- 
tions. Write for copy of Valve 

Reference Book No. 38. 


P. 0. BOX 210 e oe @ CORAOPOLIS, PA. 
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HOMESTEAD 
—STRAIGHT-WAY 
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e ge moo steam. 
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This installation covers two boiler units installed 
in a large southern plant. Each unit delivers 
135,000 Ibs. steam per hour at 300 Ibs. pres- 
sure, final steam temperature of 575 degrees. 
Unit is fired with a multiple retort underfeed 
stoker and equipped with an Edge Moor 
vertical tube integral economizer. 


To give you more power efficiency, Edge Moor Radiant unit design embodies all the 
advantages of a 3-drum boiler with a water-cooled furnace and maximum boiler tube 
surface exposed to radiant heat . . . all in a minimum of space. 

This is the result of the combination of engineering skill and expert workmanship 
that for over three-quarters of a century have distinguished all Edge Moor products. 

This arrangement provides for a large water storage, a generous steam liberation 
surface and quiet offtake drum. Furnace cooling is disposed for a minimum of mainte- 
nance and the best operation for the particular fuel to be burned. The ability of these 
units to steam quickly and deliver high ratings is a matter of record. Edge Moor Radiant 
Heat Boilers are available in a wide range of capacities, pressures and total temperature 
requirements. They are adaptable to all fuels and can be supplied with all boiler auxiliaries. 
EDGE MOOR IRON WORKS, INC. Main Office and Works: Edge Moor, Del. Branch Offices and Agents: 
95 River St., Hoboken, New Jersey * 7 Water St., Boston, Massachusetts * P.O. Box 9, Station E., Atlanta, 


Georgia * 2459 Woodward Ave., Detroit, Michigan * One N. LaSalle St., Chicago, Illinois * 2295 University 
Ave., Saint Paul, Minnesota * 623 Aztec Building, San Antonio 5, Texas * 141 Second St., San Francisco, Calif. 
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A world famous manufacturer of drugs 
has completed its 3rd installation of & 
Teylor Stokers with the type R. This 6 
retort, 25 tuyere continuous ash discharge 
stoker develops 50,000 Ibs. per hour con- 
tinvous steaming capacity. 


| 
| 
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TAYLOR 


4 GET THE FACTS ON THE | 
The Only Underfeed Stoker with all 7 


IMPROVED TYPE R __ these Features INCOMBINATION! © 
This easy to read 18 page bul- 
letin will quickly bring you 2.. Movable Ash Discharge Plates | 
up-to-date on the advantages * Smooth-Flow Hydraulic Drive | 

on Rear End 
and improvements in stoker — 4. independent Pusher Controls 7] 
operations as provided by the | within % inch 


A Taylor Stoker. Write for it! Sure 
6. Silent-Shift Spur Gear Plane- 


_ tary Power Transmission 
a Other Z Products: A.-Perfect Spread Stoker, Lo-Hed 
Hoists, Marine Deck Auxiliaries, Hele-Shaw Fluid Power. 


AMERICAN ENGINEERING COMPANY 


2400 ARAMINGO AVENUE, PHILADELPHIA 25, PA. 
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When You 
Wire with 


Permanent Insulation insures 
Long Trouble-free Service 


Rockbestos A.V.C. 600 Volt Power Cable 
above and similarly insulated Motor Lead 
Cable (Nat. Elec. Code Type AVA) have a 
maximum operating temperature of 110°C. 
(230° F.) and this permanent insulation: 


1. The conductor is perfectly and permanently 
centered in helically applied non-flowing in- 
sulation that provides greater current carry- 
ing capacity. 

2. Inner wall of impregnated felted asbestos 


withstands conductor-heating overloads and 
won't bake brittle or burn. 


8. Asbestos-protected varnished cambric for 
high dielectric strength and added moisture re- 
sistance. 


4. Heat, flame and moisture resistant impreg- 
nated felted asbestos insulation that won't 
dry out, crack, flow or rot. 


5. A tough impregnated asbestos yarn braid, 


resistant to heat, flame, moisture, oil, grease J 


and corrosive fumes. 


One of the 125 different constructions designed 
by Rockbestos for severe or unusual operating 
conditions. 
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5 You can give your trouble-shooting kit a rest 

if you survey your trouble-making circuits and 
specify wire or cable that can take tough operating 
conditions continuously without failure. 

Maintenance really becomes a minor problem when 
you install Rockbestos A.V.C. wherever heat and 
corrosive fumes are major wiring hazards. Insulated 
with impregnated asbestos, Rockbestos wires and cables 
permit continuous operation under high temperatures 
and other failure-producing conditions. They won’t 
bake brittle, crack or flow under heat up to 230° F., 
and because the insulation is permanent, they won’t 
deteriorate with age. ‘ 

There are 125 standard Rockbestos constructions in 
300 to 5000 volt ratings, including single and multi- 
conductor power cables, switchboard and _ lighting 
wires, control cables and N.E. Code types. Send for 
catalog and samples. 


ROCKBESTOS PRODUCTS CORPORATION 
173 NICOLL STREET, NEW HAVEN 4, CONN. 


ROCKBESTOS A.V.C. 


The Wire with Permanent Insulation 


NEW YORK BUFFALO CLEVELAND DETROIT CHICAGO PITTSBURGH 
ST. LOUIS LOS ANGELES SEATTLE SAN FRANCISCO PORTLAND, ORE. 
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ee SOLID END-HEAD prevents leakage around stationary balancing disc. 


—s AUTOMATIC HYDRAULIC BALANCING leaves no unbalanced thrust to be taken 
up by thrust bearings or other metallic contacts subject to wear. 


cf ae LABYRINTH WEARING RINGS minimize leakage from discharge to suction with- 
out requiring close mechanical clearances. 


ay CASINGS AND IMPELLERS built of materials carefully selected to endure the 
particular service for which the pump is intended. 


TURBINES HELICAL GEARS WORM GEAR REDUCERS + CENTRIFUGAL PUMPS CENTRIFUGAL GLOWERS AND COMPRESSORS OIL PUMPS 


LAVA 


+ DULUTH EDMONTON GREAT FALLS - 


ORL WEW YORK - PITTSBURGH $T. PAUL SALT LAKE CITY SAN TORONTO TULSA + VANCOUVER - WASHINGTON, 


WINNIPEG 
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Thorough combustion—no smoke nui: 
Keeps operating costs low * 
_@ Permits use of low-cost fuel 
© Quickly responds to load change 
e Assures accurate control of air flc 
Fuel bed flow is unrestricted 
-@ Prevents formation of objectionable 
Ash discharge is continuous 
@ Has generous reserve capacity, 
s installation cost 
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Note the almost negligible amount of smoke from the stacks of this Inter- 
national Harvester Company plant at Springfield, Ohio, where 6 retort 
SDL 36 Link-Grate Stokers are used to fire boilers with 60,000-pound steam 
capacity. (Photograph is not retouched.) 


Westin 


PLANTS IN 25 CITIES... 


4 
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Show Link-Grate Movies in Your Own Office. A 15-minute sound 
moving picture has been produced to show in detail the operation of a 
Link-Grate Stoker. Whether you can visit an actual Link-Grate Stoker in 
operation or not, this interesting 16 mm film will show you its action and 
explain its points of superiority while you sit at your desk. To borrow a 
print of this film for your own private showing, write to Westinghouse 


Electric Corporation, P. O. Box 868, Pittsburgh 30, Pennsylvania. 


house 


OFFICES EVERYWHERE 


Smoke abatement means more coal burned . . . less 
coal “up the flue’ as soot . . . and more steam per 
pound of coal. With a Westinghouse Link-Grate 
Stoker, you get these advantages and many more— 
as has been proved in dozens of installations from 
coast to coast. 

The Link-Grate action maintains a regular combus- 
tion rate by continuously processing the fuel bed to 
keep it porous. With this action, a positive motion at 
the rear of the stoker permits a uniform flow of coal over 
the underfeed section to keep the burning lanes open, 

In Link-Grate action, the grates first hinge upward 
to break open the fuel bed and let low-pressure air 
flow through the grates. The reverse movement of the 
grates crumbles and conveys the burning fuel. 

This conveying movement of the Link-Grate keeps 
the ash coming continuously off the discharge plate. 
This does away with periodic dumping and reduces 
labor. Clinkers are not a problem, 

Since the fuel bed is always porous, the Link-Grate 
Stoker can meet suddenly increased steam demands 
quickly with full combustion efficiency. 

Get the complete information about the Link-Grate 
before you make an investment in stokers. If possible, 
see one in operation, Your nearest Westinghouse office 
will be glad to arrange an appointment with a user, 
Westinghouse Electric Corporation, P. O. Box 868, 
Pittsburgh 30, Pennsylvania. J-50471 
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easy 
weld 


If you are considering the increased 
use of welding in installing or re- 
placing piping, you'll find wrought 
iron an ideal material to work with. 
It is unusually easy to weld, and 
any good welder can produce uni- 
formly excellent results. 

Since wrought iron differs both 
chemically and physically from 
other ferrous materials, proper pro- 
cedure is important . . . but getting 
first-class results is merely a matter 
of modification, and does not in- 
volve any new methods. 

In general, the main thing to 
remember is that wrought iron is 
a two-component material, and 
that the silicate slag melts first. The 
melting of the slag should not be 
mistaken for the fusion of the base 
metal; heating should be continued 
until the iron fuses. Only a mini- 
mum of base metal should be 
melted. Welding should proceed 
slowly enough to allow slag to float 
out of weld. Unnecessary rubbing 
or agitation of the molten metal 
should be avoided. Obviously, 
none of these things call for any 
revolutionary changes. As a matter 
of fact, most of these precautions 
are observed by good welders, no 
matter what the material. 

In oxy-acetylene welding, almost 
any high-quality, low-carbon rod 
can be used. A neutral flame will 
give the best results. 

In metallic arc welding, coated 
rods are generally preferable. The 
large number of special-purpose 
rods available make it difficult to 
give any general recommenda- 
tions, but our Engineering Service 
Department will be glad to suggest 
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suitable rods, if you will state the 
nature of the need. 

Welding fittings of wrought iron 
are made by well-known manu- 
facturers, in a complete range of 
sizes. 

Our bulletin, ‘The Welding and 
Flame Cutting of Wrought Iron,”’ 
just revised, gives complete and 
up-to-date information on all phases 
of welding. If you would like compli- 
mentary copies for yourself, or for 


common 


individuals in your shop, just write. 

A. M. Byers Co., Pittsburgh, Pa. 
Established 1864. Boston, New York, 
Philadelphia, Washington, Atlanta, 
Chicago, St. Louis, Houston, Salt 
Lake City, Seattle, San Francisco. 


CORROSION COSTS YOU MORE THAN WROUGHT IRON 


BYERS 


GENUINE WROUGHT IRON 
, TUBULAR AND HOT ROLLED PRODUCTS 


ELECTRIC FURNACE ALLOY STEELS - 
CARBON STEEL TUBULAR PRODUCTS ond 


OPEN HEARTH ALLOY STEELS 
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p>... THE STAGGERING COAL-STRIKE BLOW of 
December 1946, and the belief of some econ- 
omists that business may take a little “bump” some- 
time in 1947, the year on the whole will likely be 
one of reasonable prosperity with a favorable out- 
look for several years beyond. 


Of one thing there is no doubt: Utility and indus- 
trial plants will take all the equipment the manu- 
facturers can turn out in 1947. Including hydro, 
central-station capacity, definitely scheduled for com- 
pletion in 1947 to 1949, totals 8.5 million kw. Rate 
at which this goes in will depend entirely on how 
fast makers of turbines, boilers, auxiliary plants 
complete units already on order. 


The prime force behind industrial power con- 
struction will be the need to modernize. Many plants 
in 1947 will decide that wastes once tolerable in 
power-service generation, transmission and applica- 
tion can no longer be permitted in the face of in- 
flated wage rates and fuel prices. 


Facing the postwar era a year ago, Power warned 
engineers planning new equipment to avoid future 
trouble by demanding new high standards of effi- 
ciency, easy maintenance and freedom from smoke, 
dust and dirt. That warning still stands. As far as 
we can see ahead no “cheap labor” or “cheap fuel” 
is in sight. And certainly the public resistance to 
smoke and stack dirt will steadily increase. When 
planning a “smokeless” plant make sure that it will 
be smokeless even with non-premium fuels and that 
it will carry future peak loads with such fuels. 


So much for dollar-wise tips; here is a quick sum- 
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mary of some technical trends: Engineering buyers 
seem increasingly interested in “standard” equip- 
ment and in various types of packaged units. The 
1050-F steam turbine, now commercial, may work 
up to still higher temperature levels in a few years, 
thanks largely to the intensive search for high-tem- 
perature gas-turbine materials. The temperature 
ceiling of the steam cycle has not yet been reached, 
and further efficiency gains may be expected. 


While there will be no large volume of gas-turbine 
construction in 1947, this prime mover will ultimately 
win a substantial place in stationary power plants. 
Yet the steam turbine will dominate the field until 
the gas turbine can burn coal. 


The year will see vigorous promotion of packaged 
mercury-steam power units for both central stations 
and industrial plants. 


There will be no atom-power plants in 1947, al- 
though two or three experimental power piles are 
projected. The Daniels-Pile power plant at Oak 
Ridge may possibly be running in 1948, but certainly 
not on a commercial basis. There may be a few 
self-supporting atom-power plants in ten years, but 
their number will be few because “primary” atom- 
power plants must approach 500,000 kw to attain 
dollar economy. 


All these matters concern the power engineer, but 
the important thing for America is not so much 
how its future power will be made as the assurance 
that the present 7.2 hp per worker, the world’s 
highest, will steadily increase to produce an ever- 
rising standard of living. 
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Turbine, rated 12,500 kw, 3600 rpm, is | 
Parsons full-reaction design; 57 rows 
of stainless steel blades arranged to 
bleed at three points for feed heating | 


Added Steam 


Capacity Cuts 


Coal Use by Increasing 
Hydroelectric Generation 


Adding 12,500-kw 600-psi 800-F steam turbine-generator 
with boiler permits increased hydro generation while decreas- 
ing amount of coal used. Best turbine steam rate is 10.06 lb 
per kwhr and best boiler and furnace efficiency is 87.5% 


© Nova Scotia Licur & Power Co sup- 
plies Halifax and adjoining districts 
Until recently its chief 
power sources were hydroelectric plants 
operated by Avon River Power Co, a 
wholly owned subsidiary, and Nova 
By 1939, 
however, the system had absorbed most 
of the hydro power that could be de- 
veloped economically within practical 
transmission distance. So the company 
turned attention to extending its 5000- 
kw bituminous-coal-fired steam plant, 
which had supplemented its hydro sys- 
tem for nearly 50 years. Not only would 
an increase in steam capacity provide 
for future system growth, but it would 
also permit generation of more power 


with power. 


Scotia Power Commission. 


in the hydro plants as follows: 
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The Relation of Steam to Hydro. With 
small steam-plant capacity, power had 
to be generated by steam even though 
hydro was available because water had 
to be stored to take care of possible dry 
periods. This operating method insured 
hydro capacity in combination with 
steam to carry the load at all times. 
With ample steam capacity, however. 
the hydro plants can be operated to 
produce maximum energy each year 
without fear of a power shortage in a 
low-water period. Moreover, if the hy- 
dro plants can operate to generate maxi- 
mum kilowatts permitted by the avail- 
able water, the steam plant can run at 
minimum capacity. The resultant fuel 
saving can be only partly realized if 
water has to be conserved. 


This relation between steam and hy- 
dro makes it economical to install steam 
capacity in larger increments than 
would otherwise be justified. It also per- 
mits delaying investment in new steam 
equipment because if system peak load 
increases beyond a point where hydro 
can be operated safely at maximum 
output, steam is given a greater share of 
the load and water conserved for dry 
periods. A return to this operating 
method increases fuel consumption, but 
it also insures ample system capacity. 
Capital investment for a new steam unit 
is delayed, however, and the resultant 
saving in carrying charges may more 
than balance increased fuel cost. As 
long as this condition exists and plant 
capacity is ample, it may be economical 
to delay adding a unit for several years. 
New Plant Constructed. Studies of the 
consulting and construction engineers. 
Montreal Engineering Co Ltd, fa- 
vored installation of a 10,000-kw tur- 
bine-generator in a new plant with space 
for another unit. Consultation with the 
turbine builder revealed that this 10,- 
000-kw turbine could be redesigned at 
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a small cost increase to carry 12,500 
kw continuously instead of for short 
peak periods only. This change pro- 
vides a substantial increment of firm 
capacity at a comparatively small in- 
crease in cost. If it becomes necessary, 
some hydroelectric generators can op- 
erate as synchronous condensers to 
provide unity-power-factor load for the 
steam turbine-generator, which is rated 
12,500 kva at 0.80 pf. 

The old steam plant, whose stoker- 
fired boilers operate at 150 psi and 450 
F, has not been modernized in 25 years. 
For the new plant, steam conditions 
of 600 psi and 800 F were selected. 
These were as high as conditions in 
Canada seemed to justify at that time. 
Further, the boiler drums could be 
built in Canada, which simplified ob- 
taining wartime authorization for mate- 
rials and quicker deliveries. The power 
company employed Prof A C Christie, 
of Baltimore, as consultant on design 
and selection of steam equipment. 

The old steam-plant location was pre- 
ferred for the new installation because 
of its relation to the city’s distribution 
system. But installing a new unit in 
the old plant, after removing some of 
the existing equipment, would have 
seriously interfered with operation, and 
full capacity was needed to maintain 
service. Also, installation of a new 
unit in the old plant would practically 
have required rebuilding the latter. 


NEW POWERHOUSE 


A new building for two units was 
therefore constructed alongside the 
old one. Because it was difficult to ob- 
tain structural steel the engineers de- 
signed a reinforced concrete building. 
Before its construction was completed 
the steel situation had so improved, 
however, that steel trusses could be sub- 
stituted for the long, heavy reinforced- 
concrete girders spanning the turbine 
and boiler rooms. 

Because steel was scarce, the 200-ton 
coal bunker was constructed of rein- 
forced concrete. The building walls 
form three sides of its rectangular sec- 
tion. The fourth wall, facing the boiler. 
stands on the reinforced-concrete build- 
ing columns. Transverse reinforced- 
concrete beams, spaced 10 ft apart at 
top and bottom of the bunker’s side 
wall, provide necessary stiffness against 
horizontal loading. Top row of trans- 
verse beams also supports the coal- 
handling equipment. 

Boiler and Superheater. The -single 
boiler has integral watercooled furnace, 
a 2-stage superheater with intermediate 
desuperheater and an air heater, Fig. 
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1 and 2. The unit’s total heating sur- 
face is 14,826 sq ft; it is rated 110,000 
lb of steam continuously, and 125,000 
lb for two hours. Designed for 700 psi, 
the boiler delivers 600-psi 815-F steam 
at the superheater outlet. Its steam 
drum is 54 in. in diameter, with an in- 
ternal cyclone separator insuring mois- 
ture-free steam to the superheater. 
Lower drum of the boiler, 42 in. in diam- 
eter, rests on saddles so the steam drum, 
supported by the boiler tubes, 25. ft, 
3 in. above, is free to move up and 
down with tube expansion and contrac- 
tion. Steam drum rises 34 in. from 
cold to operating temperature. 

Of drainable type, the superheater is 


arranged for three passes with inlet, 
intermediate and outlet headers sup- 
ported on brackets on the lower drum. 
Superheated in two stages, the steam 
after going through the first two passes, 
enters a cartridge-type desuperheater 
just outside the boiler setting. Here 
the steam is partly desuperheated, and 
then passes through the superheater’s 
third pass where its temperature is in- 
creased to 815 F. Desuperheating water 
is controlled automatically to hold 
steam temperature within 10 to 15 F 
of that specified at all boiler ratings. 
Coal Pulverizers. Firing is by two 
pulverized-coal burners in one side of 
the furnace, each connected to a pulver- 
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Fig. 1—Boiler with integral watercooled furnace has 14,826 sq ft of heating 
surface, and is rated 110,000 Ib per, hr continuously, at 600 psi and 815 F 
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izer. Each pulverizer with its primary- 
air fan is motor driven, and is rated 
7600 lb per hr of Dominion coal, hav- 
ing 65 grindability factor. Pulverizer 
capacity exceeds boiler requirements 
to allow for: (1) burning lower grades 
of coal if necessary (2) burning coals 
with a high percentage of moisture (3) 
obtaining greater steam output with 
only one pulverizer in service. After 
the plant went into service one pulver- 
izer fired the boiler at 80,000 lb of 
steam per hr. 

Raw coal from the bunker is auto- 
matically weighed to the pulverizers 
at ground level, 15 ft below the oper- 
ating floor. Primary-air fans take air 
from the preheated-air duct and dis- 
charge through the pulverizers, whence 
the air-and-fuel mixture goes to the 
burners. Each burner has a specified 
low-limit steaming rate of 30,000 lb per 
hour under automatic control, and 20,- 
000 lb by manual control. In practice, 
the steam rate has been reduced to 15,- 
000 lb per hr with continuous firing and 
manual control. Below this rating it is 
necessary to fire intermittently with 
some sacrifice in uniformity of steam 
conditions. 

Draft is provided by a forced-draft 
and an induced-draft fan and a radial- 
brick stack rising 116 ft above ground- 
floor level. The f-d fan is set level with 
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Fig. 2—Horizontal cross-section through boiler and furnace shows setup of 
boiler, 2-stage superheater with an intermediate desuperheater and air heater 


Fig. 3—Panel board near turbine throttle valve mounts gages that show the 
steam pressure at the throttle valve, normal and overload inlets, and at the 


three bleed points—also pressures in the oiling system. 


At the left of the 


gage board are grouped the handwheels of all the valves for the unit’s operation 
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the air heater and discharges through 
a short duct. Gas leaving the air heater 
passes through a dust collector that re- 
moves about 85% of solids. The 
i-d fan takes the cleaned gas from the 
dust collector and discharges to the 
stack. 

Boiler-Operating Board. On a 6-panel 
board instruments and recorders indi- 
cate conditions in all parts of boiler 
and combustion system. These panels 
also mount pushbuttons, valves, ad- 
justing knobs and relays for remote 
compressed-air control of all auxiliary 
equipment. Instruments and other 
equipment are mounted flush with pan- 
els so the chief operator can see them 
readily from a position where he also 
observes the burner heads and boiler- 
water-level gage, the latter reflected in 
a suitably placed mirror. Boiler con- 
trol is arranged for either remote-man- 
ual or full-automatic operation. 

New Turbine Generator. The turbine is 
rated 12,500 kw and its generator 12,500 
kva, 0.80 pf. By raising the generator’s 
load power factor to unity, the tur- 
bine may, if necessary, be loaded to 
full rating. This Parsons full-reaction 
design has 57 rows of blades arranged 
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to bleed at three points for feedwater 
heating. Its stainless-steel blading is 
fitted and locked in grooves in the 
forged-steel spindle, bored centrally 
from one end to the other. = 
The turbine exhausts to a 2-pass steel- 
plate welded condenser, with 7000 sq 
ft of cooling surface. Bronze-aluminum 
tubes, 34 in. OD, are 12 ft long, rolled 
in the tube sheet at their entrance ends 
and ferruled at outlet ends. Suspended 
on heavy spiral springs to take its 
weight off the turbine-exhaust flange, 
the condenser bolts directly to this 
flange. 
Circulating-Water Pump. A 10,000-gpm 
25-ft-head vertical motor-driven pro- 
peller pump supplies circulating water 
from the harbor. This unit is located 
in a well on the east side of the boiler- 
house near the harbor bulkhead. Its 
intake is 18 in. below extreme low wa- 
ter, and 6 ft above suction-well bottom. 


This 6-ft square well has a water en- 
trance, 5 ft wide by 6 ft high. Here a 
pair of copper screens can be hoisted 
and cleaned one at a time while the 
pump operates. 

This pump discharges into a 24-in. 
cast-iron pipe that runs in a trench 
along the boiler room’s south side to 
the condenser. A similar pipe returns 
water to the harbor at the plant’s north 
side. As there is only one condenser, 
shutoff valves are not needed in the cir- 
culating waterline, which is arranged to 
drain back through the pump when it 
is out of service. A propeller pump has 
rising head and power characteristics 
against shutoff. To prevent overload- 
ing pump motor during starting and to 
keep pumping power at a minimum, 
the condenser’s discharge-pipe outlet is 
placed low enough to be submerged at 
all times. A steam ejector primes the 
condenser before starting the pump so 


it starts under practically free-dis- 
charge conditions and operates against 
a head equal to piping and condenser 
friction losses only. 

Feedwater Pumps. There are two 
boiler-feed pumps, one motor- and one 
steam-turbine driven. Turbine steam is 
taken from the desuperheater outgo- 
ing header at about 600 psi and 700 F, 
Fig. 4. This turbine operates against 
60-psi backpressure so it can exhaust 
into No. 1 high-pressure feedwater 
heater. But if necessary the turbine ex- 
hausts to atmosphere. A relief valve 
on these pumps’ discharge header opens 
at 850 psi and can discharge 30,000 lb 
of water at 910 psi, to prevent overheat- 
ing the pump when it is operating near 
shutoff. 

Normally the motor-driven pump op- 
erates, but the turbine-driven one is 
held ready for immediate start in case 
of trouble with the former. Pump in 


Flow Diagram at 8000 kw 
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Fig. 4—Pressure, temperature and flow diagram of unit 
under 8000-kw load. Boiler feed pumps are connected be- 
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tween low-pressure and two high-pressure feed heaters. 
A 3000-Ib-per-hr double-effect evaporator supplies makeup 
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service takes deaerated water from the 
l-p heater, but should this source fail an 
automatic valve connects the pump’s 
suction to the surge tank. Condensate- 
pump pressure normally holds the 
surge-tank line valve closed so water 
from this source is shut off unless suc- 
tion-line pressure drops 9 psi below 
surge-tank static pressure. If all other 
feedwater sources fail, raw water can 
be taken directly from the city supply. 


STEAM-GENERATING EQUIPMENT: 


Boiler, waterwal's superheater........ Babcock-Wilcox & Goldie-McCulloch 
Boiler, integral furnace, radiant, 2 drum, bent tube, 14,826 sq ft of heat- 
ing surface, including waterwalls made up of bare tubes, Bailey blocks and 
stud tubes; 110,000 Ib per hr rated continuous steaming capacity, 125,000 
per hr for 2 hr; 700-psi design pressure, 600-psi working pressure at super- 
heater outlet; 8627-cu-ft furnace volume, including watercooled ash hopper; 
19,650 Btu maximum heat release per cu ft per hr; integral superheater, 
drainable, two stages with intermediate desuperheater, 815-F total tem- 


perature : 
Babcock-Wilcox & Goldie-McCulloch 


Tubular, 2-pass, 11,310 sq ft; gas temperature 620-F in, 375 out; 422-F air 
temperature out 
Boiler refractories 


Babcox-Wilcox & Goldie-McCulloch 
Heat insulation ne 


Canadian Johns-Manville 
Diamond Specialty, Ltd 
_.. Babcock-Wilcox & Goldie-McCulloch 
.....Prat-Daniel Corp 
ES Alphons Custodis Chimney Const Co 
Radial brick, height—1I5 ft above boiler-room floor, 60 ft above roof; 4 ft, 

6 in. inside diameter at top, lined for lower 20 ft 


COMBUSTION EQUIPMENT: 


Automatic combustion Bailey Meter Co 
Coal pulverizer, feeder and primary-air fan 
Babcock-Wilcox & Goldie-McCulloch 

Two, ring roll, 7600 Ib hr each; coal, 65 grindability factor; cgal, 
proximate analysis, %; moisture 4, volatile 35, fixed carbon 53, ash 8, 
ash-softening temperature—2300 F 

Coal-pulverizer and primary-air-fan motors.............. Canadian GE Co 
Two, 100 hp, 550 v, 1800 rpm, squirrel cage, high-starting torque, low- 
starting current 


Pulverize-motor starters, full voltage.................... Canadian GE Co 
Coal-feeder motors. 05 hp, 2 speeds........................ Canadian GE Co 
Coal scales, 2, automatic, 200 Ib per batch............ Richardson Scale Co 
Pulverized-coal burners.............. Babcock-Wilcox & Goldie-McCulloch 


To, Il-in, circular, 80,000 Ib of steam per hr maximum, minimum 15,000-Ib 
co. tinuous firing 


F-d fan, |, motor driven, double inlet, vane control........ ....Sheldons, Ltd 
161,300 Ib per hr at 7.4 in. wg and 105 F 
Canadian Westinghouse Co 


Squirrel cage, 75 hp, 550 v, 1150 rpm, normal-starting torque 


Motor starter, full voltage...................+-- Canadian Westinghouse Co 

Motor-driven, 207,000 Ib at 9.468 in. wg and 415 F, damper control 

Squirrel-cage, 200 hp, 550 v, 1170 rpm, normal-starting torque 

|-d-fan motor starter, full voltage................ Canadian Westinghouse Co 

COAL- AND ASH-HANDLING EQUIPMENT: 

Jeffrey Mfg Co 
Two in tandem, 40 tons per hr, 225 ft per min 

Stearns Magnetic Mfg. Co 

Belt-conveyor motors and their starters........... Canadian Westinghouse Co 

Steam-jet ash-ejector system..............ceeeeeeeee United Conveyor Corp 

Ash storage tank, concrete.................. T C Gorman (Nova Scotia) Ltd 

FEEDWATER SYSTEM: 

Hall Laboratories Inc 

Chemical-feeder-pump motor.................. Canadian General Electric Co 

Feadwater heaters and their drain cooler................ C A Parson & Co 

Evaporator, double effect, 6000 Ib per hr................00. Caird & Rayner 

One, motor driven, 100 gpm, 100-ft head 

Evaporator sludge-pump Reyrolle Co 


Squirrel cage, 5 hp, 550 v, 1800 rpm, normal-starting torque 
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Feedwater. All makeup feedwater is 
deaerated in the main condenser where 
it mixes with the condensate and is dis- 
charged by a vertical motor-driven cen- 
trifugal pump through the air-ejector 
condensers, drain cooler and feedwater- 
heaters. From the drain cooler, feed- 
water goes to the ]-p heater and is heated 
to 180 F with steam taken from the tur- 
bine’s l-p bleed point. Steam pressure 
at this point is about that of the at- 


PRINCIPAL STEAM AND ELECTRICAL EQUIPMENT 
Nova Scotia Light & Power Co, Ltd 


mosphere at normal load on the turbine. 

From the I]-p heater, feedwater goes 
to feed pumps’ suction header at suffi- 
cient pressure to prevent flashing. Pump 
discharges through two 1-p heaters in 
series and to the boiler. These heaters 
are designed for 900 psi and tested to 
double that value. For No. 1 heater, 
steam is bled at about 45 psia and 300 
F, and for No. 2 h-p heater, at about 

(Continued on page 158) 


Feedwater automatic Bailey Meter Co 
Continuous blowdown valve.................. Strong Carlisle & Hammond Co 


One motor driven and one turbine driven, 150,000 Ib per hr, 850 psi, 
3550 rpm 


One, 225 hp, steam conditions 600 psi, 700 F and 60 psi backpressure 


Squirrel cage, 250 hp, 550 v, 3550 rpm, normal-starting torque, low-starting 
current 


VALVES: 

Safety valves (Consolidated)..................... Manning, Maxwell & Moore 
Nonreturn valve, low-pressure valves. ....... ees Crane Co 
High-pressure valves .................. Edwards Valves, Inc, and Crane Co 
Atmospheric-relief vaive.................... Worthington Pump & Mach Corp 


PIPING, TRAPS AND STRAINERS: 


Armstrong Machine Works 
METERS: 

Boiler-meter and control board.................seeeeeeeeees Bailey Meter Co 


Steam-flow air-flow meter, steam-pressure and feedwater-pressure recorder, 
steam-temperature recorder, boiler water-level recorder, air-heater gas and 
air-temperature recorder, coal-pulverizer air-flow indicator, coal-pulverizer 
differential-air-pressure indicator and 8-point draft gage...Bailey Meter Co 


Turbine-pressure gages, 6; lube-oil pressure gages......... C A Parson & Co 
Vacuum gage (Kentometer)......... & Martin 


TURBINE-GENERATOR AND AUXILIARIES: 


Turbine: condensing, full reaction, 57 rows of blades, 12,500 kw, 3600 rpm, 
Steam conditions—at throttle 600 psi, 815 F to 1.5 in. Hg abs. three bleed 
points—I8th, 24th and 30th stages. Generator: 12,500 kva, 0.80 pf, 41460 v, 
60 cycles, 3 phases, air cooled 

C A Parson & Co 

Spring mounted, 7000-sq-ft cooling surface, 2-pass, % in. OD aluminum- 
bronze tubes, 12 ft long roller in tube sheet at entrance, ferrules at 
discharge 


Air ejector, 2-stage; air-ejector condenser.............. C A Parson & Co 
Condenser circulating-water pump........................ Drysdale & Co, Ltd 
Vertical, axial flow, 10,000 gpm, 25-ft head 


Vertical, squirrel cage, 80 hp, 550 v, 1800 rpm, normal-starting torque, 
low-starting current 


Lubricating-oil turbine-driven pump and oil tank............ CA Parson & Co 
Canadian Westinghouse Co 


Service transformer...... 


....Canadian Westinghouse Co 
1000 Kva, 3 phase 4000- to 550-v 


Lighting transformer, 15 kva...................... Canadian Westinghouse Co 
Consulting and construction engineers.............. Montreal Engineering Co 
Building and foundation contractor.......... T C Gorman (Nova Scotia) Ltd 
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Over 6,000,000-Kw New Capacity Planned 


For Nation’s Steam-Electric Stations 


Capacity additions to fuel-fired central stations during 
1947 and 1948 promise to establish new record. Map shows 
locations of units being installed and planned. Table, keyed 


to map: by numbers, lists all lately announced projects [¥.. 
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NEW CENTRAL-STEAM-ELECTRIC STATION CAPACITY UNDER CONSTRUCTION, ON 
ORDER, AND PLANNED 


New unit Expected 


Map capacity, starting 
location Plant name Plant location Company name kilowatts date 


ALABAMA (120,000 kw) 


60, 000 jul 1949 


(33,000 kw) 


(30,000 kw) 

1 er eer ee Arkansas Light and Power Co................. 30,000 1947 

CALIFORNIA (839,400 kw) 

3 Pacific Gas and Electric 2—100 ,000 Nov 1948 

6 Glenarm Street......... Pasadena Light and Power Dept............... 35,000 Jun 1948 

7 Los Angeles Municipal System................. 65,000 1947 

2—75,000 1948 

75,000 1949 

8 Redondo Beach......... Redondo Beach, near Southern California Edison Co................. 2—60 , 000 1947 

Los Angeles 

10 Imperial Irrigation 20,000 1947 
COLORADO (62,500 kw) 

Grand Junction........ Public Service Co of 7,500 1947 

3 Public Service Co of 5,000 1947 
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Map 
location Plant name Plant location Company name 


CONMECTICUT (107,500 kw) 


Devon. Conmecticut Light and Power 

OF COLUMBIA kw) 

Benning ee Potomac Electric Power 


3 Benson Gprings......... Florida Power coe 
8 Eee er N of West Palm Beach........ Florida Power & Light Corp...... +oeeeeeeeeees 
9 Florida Power & Light Corp......... 
10 Light & Water......... City of 


South of Albany.............. Georgia Power 
3 Arkwright........ es Near coe Georgia Power 
ILLINOIS (452,000 kw) 
1 inde Central Illinois Electric and Gas Co............ 
6 Central Illinois Public Service 
INDIANA (77,500 kw) 
1 Harding Street......... CECT Indianapolis Power and Light 
2 White River Near Martinsville............ Indianapolis Power and Light 
IOWA (32,500 kw) 
3 ene Sioux City Gas and Electric Co. 


RANSAS (75,000 kw) 
cus Kansas City Board of Public Utilities........ ee 
3 Kansas Gas and Electric Co. 
KENTUCKY (75,000 kw) 
LOUISIANA (1 A (157,500 kw) 
Southwestern Gas and Electric Co.............. 
5 Industrial Canal........ New Orleans.......... New Orleans Public Service 
MAINE (30,000 kw) 
MARYLAND (105,000 kw) 
3 Eastern Shore Public Service Co of Maryland.... 
MASSACHUSETTS (90,000 bw) 
2 Kendall Square Cambridge Electric Light Co. 
MICHIGAN (355,000 kw) 
MINNESOTA (52,500 kw) 
3 Northern States Power Co............. 
| (52,500 kw) 
Near Hattiesburg............. Mississippi Power Co. 
MISSOURI (40,000 kw) 
1 Kansas City Power and Light 
2 Poplar Bluff Poplar Bluff Missouri Utilities 
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Newunit Expected 
es capacity, starting 
kilowatts date 
Mar 1947 
Dec 1947 
Dec 1948 
1947 
FLORIDA (282,500 kw) 
1948 
Feb 1947 
2 Dec 1947 
1948 
000 1947 
1948 
1947 
1947 
1948 
Dec 1948 
GEORGIA (145,000 kw) 
1948 
1948 
1948 
1947 
Jan 1947 
: Dec 1948 
1947 
1948 
| 1951 
1947 
Nov 1947 
1949 
1 Dec 1947 
1 1947 
1947 
1947 
1947 
ii Nov 1948 
1947 
1947 
Apr 1947 
1947 
1947 
1947 
1947 
1947 
Nov 1948 
1950 
1947 
; 1948 
1947 
1947 
Jan 1949 
‘ 1947 
1948 
1947 
1947 
1947 
1949 
Oct 1947 
1948 
1948 
Nov 1947 
y 1947 
Sep 1948 
1947 
1947 
1948 
| 947 


Map 
location 


Plant name Plant location 


Company name 


New Jersey Power and Light Co................ 40,000 Nov 1948 
3 kh Public Service Gas and Electric Co............. 100 ,000 1948 
5 Raritan River.......... Jersey Central Power & Light Co............. 25 ,000 1947 
1 Southwestern Public Service Co........... 15,000 jul 1948 
NEW YORK 
2 Rochester Gas and Electric 40 ,000 Oct 1948 
3 Charles R Huntley..... Buffalo-Niagara Electric 80,000 1948 
New York State Electric and Gas Corp......... 30,000 1948 
5 Sherman Creek SU Consolidated Edison Co of New York, Inc....... 50,000 1947 
6 Waterside Nol........ gg ee Consolidated Edison Co of New York, Inc....... 2—50 ,000 1949 
2—60 ,000 1949 
8 The Patchogue Electric Light Co.............+. 6,000 Jan 1948 
NORTH DAKOTA (5,000 og 
OHIO (564,500 kw) 
anes Cleveland Electric Illuminating Co............. 90,000 1948 
men Central Ohio Light and Power Co.............. 10,000 1948 
4 Near Columbus. ............. Columbus and Southern Ohio Electric Co....... New boiler 1947 
6 60 ,000 jul 1947 
7 The Cincinnati Gas and Electric Co............ 35,000 jul 1948 
VO South of Miamisburg......... The Dayton Power & Light 50,000 Jul 1948 
50,000 jul 1949 
11 Municipal ses City of Columbus... 12,500 1949 
12 Edgewater............ Ohio Public Service 60 ,000 Nov 1948 
(60,000 kw) 
Lincoln Beerbower...... Oklahoma Gas and Electric Co.............. 20,000 1948 
4 Horseshoe Lake........ Oklahoma Gas and Electric 10,000 1947 
PENNSYLVANIA (795,000 kw) 
1 Penneylvania Biectric Co. 30,000 1948 
2 Hunlock Creek......... } er a Luzerne County Gas and Electric Corp......... 20,000 1948 
4 Pennsylvania Power and Light Co.............. 2—75,000 Nov 1948 
7 Middletown............ Metropolitan Edison 35,000 1947 
60,000 May 1949 
9 South Philadelphia........... Philadelphia Electric 150,000 Mar 1947 
150,000 Feb 1948 
RHODE ISLAND (40,000 kw) 
1 Manchester Street...... Narragansett Electric 40,000 1947 
SOUTH (22,500 
(7,500 
Mitchell..... Northwestern Public Service 7,500 Apr 1948 
TEXAS (282,250 kw) 
; Southwestern Public Service 20,000 Jul 1949 
5 Texas Miectric Gervice Co... .. 43,750 1947 
7 West Junction......... Houston Lighting and Power Co............... 37,500 1947 
9 Central Power and Light 30,000 1948 
20,000 1948 
vacua” (66,000 kw) 
Possum Menr Virginia Electric & Power 60 ,000 1948 
Reeves Avenue......... Norfolk. ..... Virginia Electric & Power New boiler Sep 1947 
VIRGINIA (50,000 hw) 
Willow Island.......... St. Monongahela Power 50,000 Jan 1949 
WISCONSIN (215,000 kw) 
Bayside Wisconsin Public Service 30,000 Apr 1947 
50,000 Apr 1949 
2 French Island.......... Woertherm Beaten Pawer Co. 10,000 1947 
3 Port Washington....... Post Washington. ............ Wisconsin Electric Power 80,000 1947 
Wisconsin Power and Light 25,000 Jan 1947 
Gtrest Madison Gas & Electric 20,000 Sep 1948 


adison 
Tebeles Tctal, New Steam-Station Capacity* = 6,305,150 kw in 158 units 
* There is at least 899,000-kw new capacity being mr f 


station capacity, including hydro, for 1947-9; total for 
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considered and not reported here. EEI reports 8,500, py new central 
power equipment incleding industrial and governmental is 11,500,000 kw. 
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New unit Expected i 


Outdoor mercury-steam-electric power station at the General Electric Company Schenectady works 


Mercury-turbine possibilities for new plants and for topping 


existing low-pressure steam plants are compared with high- 


pressure high-temperature steam-turbine units. Though mer- 


cury units are expected ultimately to be slightly higher in 
first cost this will be justified by increased fuel savings 


By C G ADAMS AND J B McCLURE 
Central Station Engineering Divisions, General Electric Co 


> MERCURY TURBINES are as flexible in 
their application as steam turbines. In 
a new plant the mercury turbine is the 
working unit in the high-temperature 
end of a binary-vapor cycle, Fig. 1. 
Mercury vapor exhausts from the tur- 
bine at pressures varying from 0.5 to 
2.5 psia, but temperatures are high, 
ranging from 400 to over 500 F with in- 
creased pressure. These temperatures 
are suitable for evaporating steam at 
pressures from 200 to 600 psia. Thus 
the mercury condenser also serves as the 
steam boiler, and is called the con- 
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denser-boiler. Operating the mercury 
turbine at higher backpressures gene- 
rates high-pressure steam. 

It is evident from Fig. 1 that the 
mercury turbine can also be used to 
“top” an existing steam plant, the con- 
denser-boiler replacing the original 
steam generators. The mercury turbine 
can also serve industrial needs, where it 
supplies power, and the condenser- 
boiler supplies process steam. 

Advantages which spurred the devel- 
opment of the mercury-steam cycle may 
be summarized as follows: 


1. Mercury-steam plant net heat rate 
will be at least 2000 to 2500 Btu per 
kwhr better than that for most present- 
day steam cycles. 

2. A good mercury-steam cycle heat 
rate occurs for steam pressures between 
400 and 1200 psig and is practically 
constant in this region. 

3. In all topping steam plants, the 
mercury topping power is considerably 
greater than the steam topping power. 
Practically applied, mercury topping is 
about twice that of steam topping. 

4. Mercury characteristics easily per- 
mit the use of standard mercury equip- 
ment over a wide range of pressure. 

5. First cost of a mercury-steam 
plant may be justified by the fuel sav- 
ing and increased topping power avail- 
able. 

6. Development of high-temperature 
materials improves the mercury-steam 
cycle more than the straight steam cycle 
from the standpoint of heat rate and 
available power. 

Choosing between plant types for new 
installations or between topping meth- 
ods is essentially an economic problem 
in which evaluations should be made of 
the following factors: (1) power re- 
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quired (2) plant net heat rate (3) plant 
capacity factor (4) fuel cost (5) -éir- 
culating-water requirements (6) trans- 
mission costs (7). -investment costs. 
Data from which plant heat rates, power 
availability and cooling water can be 
estimated are given dater; the other fac- 
tors depend on local conditions at the 
plant site. 

Mercury-steam installations involve 


additional equipment, which is not © 


required in the straight steam cycle, 
such as (1) mercury .{2) condenser- 
boiler (3) alloy steel throughout mer- 
cury boiler at higher mercury temper- 
atures (4) large low-speed mercury 
turbine and generator when the cycle 
is properly applied. Additional invest- 
ment charges for this equipment will be 
more than compensated for by fuel sav- 
ings and increased power for the same 
cooling water or steam load. 

Selecting from alternate full-conden- 
sing steam and mercury-steam plants 
should be relatively simple, and based 
largely on the usual economic evalua- 
tion procedure of finding the allowable 
increase in first cost (justifiable added 
investment) to obtain a given fuel sav- 


ing. Fig. 2 is a calculating chart to ex- 
pedite this evaluation. Evidently high 
capacity factor, high fuel cost and low 
fixed-charge rate justify additional in- 
vestment for an efficient plant. At pres- 
ent, interest rates and fuel prices make 


efficiency attractive. Adjustments should 


be made to the fixed charge rate to 
allow for changing operating conditions 
throughout machine life. 

When considering topping an existing 
steam plant, choice between steam or 
mercury involves additional factors that 
are more difficult to evaluate, such as 
additional available mercury power. 
Consideration must be given existing- 
plant heat rates, system power-genera- 
tion costs and location of additional 
power before making a decision. 


PERFORMANCES COMPARED 


Fig. 3 and 4 show plant net heat rates 
and relative topping capacities available 
from straight steam cycles and mercury- 
steam cycles for full-condensing plants. 
The curves include a wide range of con- 
ditions. These graphs are conservative 
and general in nature. They should be 
used for estimating purposes only. A 


Superheated steam ———» 


» superheoter 
_|<— Soturoted steam 


Mercury Mercury turbine 


feed pump 


‘ Condenser — boiler 
Mercury boiler feed pump Feedwater~> 


heaters 


great many simplifications were neces- 
sarily assumed in arriving at the curves. 
Tables I, II and III list the approximate 
conditions assumed. Curves of this gen- 
eral nature cannot be made to represent 
all operating conditions. 

In present-day practice the-conditions 
are typical; in near-future practice they 
represent what is considered reasonably 
good engineering practice. 

In Fig. 3, curves A, B, C and D show 
the heat rates to expect from full-con- 
densing steam cycles. Curve A -repre- 
sents the heat rates of a plant in which 
turbine and boiler are of older design. 
Higher ‘heat rates, however, may be en- 
countered in plants where a still lower 
boiler efficiency exists. 

Curve B is for modern well-main- 
tained steam plants. C shows heat rates 
to expect from plants designed accord- 
ing to most recent practice, where spe- 
cial effort has been exerted to obtain 
high efficiency. Curve D is the plant 
net heat rates attainable when using one 
reheat with high-temperature steam. 

These curves are all drawn for tur- 
bines of at least 10,000-kw capacity. For 
pressures above 600 psig, B and C are 
for steam turbines in the 50,000- to 100.- 
000-kw range. For smaller machines at 
these higher pressures heat rates from 3 
to 4% higher may be expected. At pres- 
sures below 600 psig, heat rates for 
smaller machines are shown. Large ma- 
chines in low-pressure range will prob- 
ably have heat rates about 2% better 
than the small machines. 

Comparing curve C with present prac- 
tice it is interesting to nete that Os- 
wego and Port Washington, operating 
at about 1250 psig, have net heat rates 
of about 10,600 Btu per kwhr. Similarly 
the 940-F-initial 900-F-reheat 2300-psig 
cycle of Twin Branch has approached 


Fig. 1—In mercury-steam cycle saturated mercury vapor 


from boiler enters mercury turbine, exhausts to con- Va \ <3, \ 5 
denser-boiler at high temperature; liquid mercury re- N 3. \ iil 3 
turns to boiler. Saturated steam from condenser-boiler N Y 410 g 
flows through superheater, steam turbine, condenser. AS V4 
Condensate returns to condenser-boiler through heaters Nes 415 3 
Fig. 2—Chart for calculating justifi- 4, 1303 
able added investment in plant equip- BO a 
ment for given annual fuel savings 135 8 
and fixed charge rate. Example: for / 1 2 
1875 Btu per kwhr saving, 90% plant C0 p= aH — 23 140 3 
capacity factor, 35¢ per 10° Btu fuel = 
cost and a 12% annual fixed charge A SAI 45 
rate find the answer of $43.10 per kw 6 500 1000 1500 2000 2500 3000 


capacity justifiable added investment 
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10,000 Btu per kwhr. This shows that 
the curve does not go through the best 
heat rates and represents values in line 
with over-all performance. 

Comparing curves C and D shows that 
going from none to one reheat (to the 
initial steam temperature) reduces the 
heat rate by about 5%. 

Curves E, F, G and H show heat 
rates of mercury-steam cycles, with the 
mercury cycle superposed on steam 
cycles with several different throttle- 
steam pressures. FE is for large 975-F 
mercury turbines, topping steam condi- 
tions comparable with those of C, and 
results in the lowest heat rates shown. 
Curves F, G and H are for smaller 885- 
F mercury turbines, topping progres- 
sively poorer steam conditions. In su- 
perposing mercury turbines, heat-rate 
improvement over that obtained when 
using the steam cycle comes from ad- 
dition of heat at higher saturation 
temperatures in the mercury boiler. 
For a steam pressure of 1200 psia and 
a temperature of 1000 F about three 
fourths of the heat is added to the steam 
at or below 570 F, while in the mercury 
cycle most of the heat is added at the 
mercury-boiler saturation temperature 
of 885 or 975 F depending on pressure. 


1000 
, E-Lorge 975F mercury turbine topping good or average steam 
F-Small 885F mercury turbine topping average steam 
'7P00 G-Small 8B5F mercury turbine topping 7500-kw steam 
B-overage H-Small 885F mercury turbine topping poor steam 
steam I-/200 psig, !OOOF steam turbine topping average steam 

'6p00 J- 2400 psig, steam turbine topping average steam 
ry All steam turbines are 10,000 kw or larger except as noted 2 
2 
\ | 
2 
\ 
H _C-good steam, modern design,no reheat 

12,000 

— 7” 1000F reheat 
NS 
< 
900055 1200 1400 1600 1800 2000 2200 2400 
A,B,C,D,- Throttle steam pressure, psig 


£,F,G, H —Gondenser~ 


ler steam pressure, psig 
I,J- Cross-over steam pressure psig 


Fig. 3—Net heat rate comparisons of condensing steam-electric stations of 
various designs at different pressures with mercury-steam cycles and high- 


pressure superposed steam-turbine cycles. The curves are average heat rates 


TABLE I-CONDITIONS FOR CONDENSING STEAM PLANTS 


Number Feed- 
Steam Steam Exhaust of feed- water 
pressure, tempera- pressure, water tempera- 

Curve psig ture, F in. Hg abs _—ihheaters ture, F 
A 200 575 1.5 2 95 
Poor steam 400 650 1.5 2 115 
B 200 650 1.0 2 135 
Average 850 825 1.0 4 300 
Steam 1250 900 1.0 4 350 
c 200 650 1.0 2 135 
Good 850 900 1.0 4 400 
steam 1250 950 1.0 5 450 
1800 1000 1.0 6 410 


Consumption, Effic- 


Auxiliary Boiler 


of gross iency, 
output % 

4.0 75.0 
4.0 77.5 
3.5 76.0 
5.0 86.0 
6.0 86.0 
3.5 80.0 
5.0 88.0 
6.0 88.0 
6.5 88.0 


TABLE II—MERCURY TOP PING-PLANT CONDITIONS 


Mercury Boiler 
temperature, F % of gross output efficiency, % 
5 4.0 87.0 


Condenser- Auxiliary 
boiler steam consumption, 
Curve pressure, psig 
E 200 97 
Topping 400 975 4.0 
good steam 600 to 1200 975 4.0 to 6.0 
F 200 885 4.0 
Topping 400 885 4.0 
average steam 600 to 1200 885 4.0 to 5.0 
G 200 885 4.0 
Topping 7500-kw 400 885 4.0 
steam turbine 600 885 4.0 
H 200 885 4.0 
Topping 400 885 4.0 
poor steam 


87.0 
87.0 


87.0 
87.0 
87.0 


85.0 
85.0 
85.0 


74 (12) 


For the mercury-steam cycle, as a 
general rule, mercury turbines in the 
smaller sizes do not justify using 
higher-temperature mercury. Turbines 
of higher capacity show advantages in 
using 975 F mercury. 

Curve E for 975-F saturated mer- 
cury has a heat rate of about 9000 Btu 
per kwhr. This is about 2000 Btu per 
kwhr better than the heat rate for 
“good steam” at 1000 psia. Curve F 
for 885-F 70-psig saturated-mercury 
conditions is topping steam conditions 
assumed for B. 

Curve G represents heat rates for a 
low-temperature mercury-steam plant 
that is quite small but of modern de- 
sign. H shows heat rates that might 
be expected when topping an old low- 
pressure steam plant with a mercury 
turbine. 

The mercury-steam-cycle heat rate 
always increases with decreasing steam 
pressure. This increase is due pri- 
marily to mercury-turbine efficiency 
decrease, caused by high-volume flow 
in the last turbine stages, following 
from the lower temperature at which 
steam is generated in the condenser- 
boiler. Low mercury-turbine efficiency 
may be avoided by generating steam in 
the condenser-boiler at a higher steam 
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£-975F mercury topping 
good steam, 
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Ratio of topping power to topped power . 
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Yopping average steam 
aX J-2400-psig IOOOF steam, 
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topping average steam 
“-I-/200-psig |OOOF steam, 
topping 


E,F,G,H-Gondenser-boiler steam pressure, psig 
I,J, — Gross-over steam pressure, psig : 


1000 (200 1400 1600 


Fig. 4—Ratios of power developed by superposed mercury and steam turbines 
to power developed by topped low-pressure steam turbines at different steam 
pressures. These curves are comparable with the net heat rate curves of Fig. 3 


pressure and inserting a small inter- 
mediate-pressure steam turbine to pro- 
vide steam at the required pressure. 
In this way almost any steam pressure 
can be topped. 

Curves J and J show expected heat 
rates for topping average steam plants 
with 1000 F steam at 1200 and 2400 
psig, respectively. These heat rates are 
higher than those for the same initial 
steam temperature and pressure in curve 
C. This is to be expected since the 
low-pressure turbines of older topped 
plants are probably not so efficient as 
the corresponding low-pressure portion 
of a newly designed plant. It is doubt- 
ful whether 1200-psig steam would be 
used to top a plant with a steam pres- 
sure much higher than 450 psig. There 
is probably a corresponding limit of 
650 psig for topping with 2400-psig 
steam. 

As pointed out, these curves are av- 
erages. Several factors in the range 
of pressures and temperatures consid- 
ered could combine to result in lower 
heat rates than those shown, for ex- 
ample (1) higher mercury-turbine 
efficiency (2) higher steam-turbine effi- 
ciency (3) higher boiler efficiency (4) 
lower auxiliary power (5) colder cool- 
ing water. Naturally a reversal in 
these facters causes higher heat rates. 

Through the use of high-pressure 
high-temperature steam cycles a con- 
siderable reduction in heat rate has 
been achieved during the past 20 years. 
Before this period few plants were 
operating above 400 psig. This per- 
formance gain largely resulted from im- 
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proved thermodynamic conditions of 
pressure and temperature, and to a 
much lesser extent from engine- and 
boiler-eficiency improvements. Still 
further increases in pressure and tem- 
perature will not offer the same pos- 
sibilities for reducing heat rates. It is 
doubtful whether much improvement in 
engine or boiler efficiency will be 
realized, or whether more than one 
reheat can be justified. 


AVAILABLE TOPPING POWER 


Fig. 4 shows the ratio of topping 
power to topped power for mercury- 
and steam-topping of steam plants. 
Similarly lettered curves of Fig. 3 and 
4 refer to the same station conditions. 
The topping power is always greater 
for mercury topping than steam top- 
ping. Changes that would make these 
power ratios higher for given steam 
pressures are (1) higher mercury-tur- 
bine efficiency (2) lower steam-turbine 
efficiency (3) lower feedwater tempera- 


ture (4) lower steam superheat (5) 
higher cooling-water temperature. 

Where plants are operating noncon- 
densing and the steam is being used for 
industrial process work, the amount of 
steam in the process can be converted 
into an equivalent amount of electrical 
power. The curves may then be used 
to compare the power available from 
different methods of topping when sup- 
plying the steam demand. 

Table IV lists the change in heat 
rate and power ratio for variations 
from the assumed base conditions where 
factors are taken one at a time. This 
shows that the power ratio is very 
sensitive to changes in cycle conditions 
while the plant heat rate is not. 

Development of high-pressure high- 
temperature materials offers greater po- 
tential performance improvements for 
the mercury-steam cycle than for the 
straight-steam cycle. This is because 
substantially all the heat is added at 
the high temperature in the mercury- 
steam plant, while a much smaller por- 
tion is added at the high temperature 
in the superheater of a steam cycle. 


MERCURY-CYCLE ADVANTAGES 


Mercury-cycle installations are most 
attractive where fuel cost and load 
factor are high, and where there is a 
limited amount of cooling water avail- 
able. Attributes of the mercury-steam 
cycle in addition to those previously 
mentioned are: 


1. Improvement in plant net heat 
rate for mercury-steam over straight 
steam increases above the 2500 Btu per 
kwhr differential for the lower steam 
pressures. 

2. Topping 200- to 600-psig plants 
with 975-F mercury results in heat rates 
from 9,000 to 10,000 Btu per kwhr com- 
pared with steam-topping heat rate of 
about 11,000 Btu per kwhr. 

3. Under comparable design, manu- 
facturing and installation conditions, 
the mercury-steam plant may be ex- 
pected to have a slightly higher first 


Cross- Topping 

over Topping steam 

steam steam tempera- 
pressure, pressure, ture, 

Curve psig psig F 

! 200 1200 1000 
Topping 400 1200 1000 
average steam 600 1200 1000 
J 200 2400 1000 
Topping 400 2400 1000 
average steam 600 2400 1000 


TABLE III—STEAM TOPPING-PLANT CONDITIONS 


Auxiliary 


Number Feed- consumption, Boller 

of feed- water percent of Effic- 

water tempera- gross lency, 
heaters ture, F output % 

3 350 6.0 87.0 

3 400 6.0 87.0 

4 425 6.0 87.0 

3 350 8.0 87.0 

3 400 8.0 87.0 

a 425 8.0 87.0 
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TABLE IV—EXAMPLES OF POWER-RATIO AND PLANT 
NET-HEAT-RATE VARIATIONS IN A MERCURY-STEAM CYCLE 
Base conditions: 
25,000-kw steam turbine-generating unit Number of feedwater heaters — 4 
3600 rpm Feedwater temperature = 350 F 
Throttle steam pressure = 600 psig Initial mercury temperature = 885 F (saturated) 
Throttle steam temperature = 825 F Power ratio = 0.48 
Exhaust steam pressure = 1.0 in. Hg abs Plant net heat rate = 9300 Btu per kwhr 
Relative values of 
When varying From and to Power ratio Plant net heat rate 
Throttle steam temperature 750 F 105 100 
825 F 100 100 
900 F 95.1 99.6 
Number of feedwater heaters 2 102 101.1 
4 100 100 
5 99.6 99.6 
Feedwater temperature 300 F 102 101 
350 F 100 100 
400 F 97.7 99.4 
Mercury temperature 885 F 100 100 
975 F 137 94.2 
1000 F 142.8 93.1 
Throttle steam pressure 600 psig 100 100 
850 psig 86.0 100.5 
1250 psig 70.0 102.6 
Exhaust steam pressure 1.0 in. Hg abs 100 100 
1.5 in. Hg abs 103.2 102 
2.5 in. Hg abs 107.5 104.8 
Stear.-turbine size 10,000 kw 105 103.1 
25,000 kw 100 100 
75,000 kw 99.6 99.6 


cost than a straight steam plant of the 
same capacity. 
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P An eEvitoR OF THE Ford Times has 
just made a visit to backwoods Ken- 
tucky and turned up some power-plant 
stories worth retelling. For example, 
mussel fishermen on the Tennessee and 
Ohio Rivers around Paducah make 
their 2-cylinder motorboat engines by 
simply sawing an old Model T or A 
engine in half, plugging up the holes 
and running at half price on two cylin- 
ders. 

On the Tennessee River the Igert tow- 
ing fleet has a unique “squirt boat” that 
beat jet propulsion by ten years or so. 
A 1930 Model A engine was coupled to 
a 4-in. pump on a 8x20-ft barge. This 
rig was towed around to empty bilges of 
barges and towboats. One day the op- 
erator forgot and started the pump 
when he wasn’t tied up. The intake pipe 
was hanging over the side—so a 4-in. 
jet of water began pulsing from the 
discharge pipe at the stern and pushed 
the barge all over the river. So now 
there’s an upright pipe topped by a 
rotatable discharge spout. The opera- 
tor pushes himself around as he wills 
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in the barge by “steering the squirt.” 

Glasgow, a town of some 5000 people, 
put in service a 1936 V-8 85-hp engine 
coupled to a pump to supplement its 
one-lunger diesel pumping plant, which 
was ailing. In 1941, when the diesel had 
to be overhauled, the V-8 ran at 1711 
rpm for 35 days to deliver 240,000 gpd. 
Since then a new electric plant has 
been built, but the V-8 is still on standby 
service. 

Gordon Smith, Bowling Green, Ky., 
devised an engine-compressor set sev- 
eral years ago. He blocks off two of the 
four cylinders in a Ford Model A or B 
engine and runs tubing from the spark- 
plug ports to a receiver tank. The com- 
pressors deliver 175-psig air. With a 
patented engine head and conversion 


kit he’s made dozens of units, now work- 
ing in all the 48 states and in 27 foreign 
countries and has 300 unfilled orders 
on hand. 

But here’s the jewel of them all: an 
engine-compressor set supplying high- 
pressure air to operate two anchor-hoist- 
ing and one suction-line steam engines 
on a dredge. The owner wanted to save 
the cost of a boiler and stoker. 

Ford V-8 engines operate hoists in a 
number of small fluor spar mines in 
western Kentucky and southern Illinois. 

The hoist is simply a drum V-belted 
to a V-8 engine. This gives a 3-speed 
hoist that is powerful, fast, cheap and 
easy to maintain. One such mine em- 
ploys fifteen men and produces 20 to 
25 tons of fluor spar ore a day. 
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Horizontal Cyclone Furnace Burns 


High-Ash Low-Fusion Coals Easily 


Here’s long-awaited report on details of design and opera- 


tion of new method of burning poorer-type coals. Savings are 


made in investment and operating costs. 


Abstract of paper 


presented before the ASME annual meeting, Dec 2-6, at New 
York City by A E Grunert, Commonwealth Edison Co; L Skog, 
Sargent & Lundy; and L S Wilcoxson, Babcock & Wilcox Co 


® WHEN CRUSHED COAL is admitted tan- 
gentially to a cylindrical burner, Fig. 1, 
in a stream of high-velocity primary air 
the coal particles are thrown towards 
the surface of the cylinder. Here they 
travel in a helical path until the air’s 
velocity energy is dissipated. With 
admission of a correspondingly high- 
velocity stream of secondary air travel- 
ing in a parallel path to the primary 
air, and maintenance of combustion 
temperature, the coal’s volatile matter 
will be first distilled and burned. Then 
the carbon burns, finally leaving the 
ash. 

If the ash-fusing temperature is 
lower than that of combustion, the ash 
will be in a molten state as slag. 


Primary air 
and coa/ 


Fig. 1, above—Crushed coal and air enter the cyclone burner with 
Slag adheres to wall of the burner, 
and drains through a tap at the lower edge. Combustion products en- 
ter the boiler furnace through the center aperture. 
Interior of cyclone burner is shown after several months’ opera- 
tion. Boiler-furnace waterwall tubes are seen through hole at center 


a whirling motion and burn. 


Because of the velocity energy in the 
products of combustion, this slag will 
be in contact with the burner surface, 
entirely coating it. By inclining the 
cylindrical burner the molten slag 
drains toward the low point from 
which it can be removed continuously. 

When the molten-slag surface is 
established. crushed coal thrown 
towards it by centrifugal action will 
be caught by the slag. Since the slag 
movement will be very much less than 
the air the resulting intense scrubbing 
action on the entrapped coal particles 
will promote extremely high combus- 
tion rates. The finer particles of coal 
and coke will churn around in the 
burner with the fast-moving air and gas 


Primary air 
and coal 


A-A 


Fig. 2, right— 


stream where they burn in suspension. 

Laboratory-model tests indicate the 
need of careful design considerations in 
(1) relationship of cyclone-burner 
diameter and length (2) positioning of 
cyclone-burner axis (3) air and coal 
velocities and angle of admission to 
burner (4) coal sizing as affecting both 
operation and grinding economics (5) 
coal-ash characteristics. 

Subsequent to a series of model 
tests in the laboratory and the opera- 
tion of a pilot plant using a 5-ft-dia 
cyclone burner, an experimental boiler 
unit was built in the Calumet station 
of the Commonwealth Edison Co in 
Chicago. In. conformity with antici- 
pated design of cyclone burners for 
large installations, this boiler was 
designed as a vertical quarter-section of 
a_ theoretical 750,000-lb-per-hr steam- 
generating unit. Its maximum design 
capacity is 180,000 Ib per hr with 220-F 
feedwater temperature. The unit, Fig. 
3, consists of a radiant watertube-type 
boiler with 600-psig 900-F steam condi- 
tions, vertical welded-tube-element air 
heater, submerged welded-shell attem- 
perator and desuperheater, watercooled 


furnace walls, floor and furnace-platen 


tubes, and a coal crusher. 


The desup- 


A 
| 


erheater is peculiar to this boiler unit. 

Since this was a test unit it was con- 
sidered desirable to conform to the 
design of large installations on pres- 
sure and temperature. But as the 
station operating temperature and pres- 
sure are only 650 F and 350 psig it was 
necessary to reduce both factors below 
boiler design conditions to use the 
steam. Thus the desuperheater was 
needed in addition to the attemperator. 

The burner, Fig. 3 and 4, is 8 ft in 
diameter and 11 ft long, with a pri- 
mary-air and coal-inlet port on the 
front end, secondary-air port section 
along the upper-burner periphery and 
an outlet throat section at the discharge 
end. A _ section of the secondary- 
chamber front wall forms the cyclone- 
burner rear wall and throat. A con- 
tinuous slag-tap opening is in this wall 
at the cyclone-burner bottom. Cyclone- 
burner slag drains through this open- 


mg to the secondary chamber and dis- 
charges through a sidewall tap. This 
tap was installed instead of a bottom 
tap because of design difficulties origin- 
ating with the narrow furnace of this 
unit. Future installations will have a 
conventional bottom tap. To aid slag 
removal from the cyclone furnace its 
axis is tilted 5 deg from the horizontal. 

Boiler water from the 30-in. drum 
supplies the cyclone-supply makeup 
headers through seven 314-in. and two 
4-in. OD supply pipes. Water dis- 
charged from the cyclone tubes collects 
in a common header connected to seven 
41%-in. riser tubes, which pass up along 
the front and across the top of the 
boiler to the 60-in. drum. The cyclone- 
burner outlet end is bolted to the sec- 
ondary-chamber front wall. The 
cyclone-burner weight is supported by 
riser tubes through spring hangers an- 
chored at upper ends to the steel work. 


Fig. 3—Boiler unit No. 20A 
in Calumet Station of Com- 
monwealth Edison Co which 


uses horizontal-cyclone burner 


firing for coal with 13.5%, 
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Primary-, secondary-, and tertiary- 
air ducts furnish air at 30- to 40-in. 
water pressure to. the cyclone burner. 
Primary and tertiary ducts connect tan- 
gentially to cylindrical entry ports. 
Each of these ducts near the port has 


an adjustable velocity damper. The 
air speeds up to a high velocity going 
by the dampers, and acquires a rotary 
motion going through the ports. 

The secondary-air duct, connected 
tangentially to the cyclone burner, has 
five adjustable velocity dampers. In 
addition to controlling the high air 
velocity at the secondary-air port, these 
dampers enable the operator to control 
air distribution to various zones in the 
cyclone burner. Coal enters at the 
cyclone front with the primary air. 

A typical analysis of Kincaid coal 
normally burned is: 


15.0% 
Volatile matter ............. 33.6% 
Btu per Ib, as fired .......... 10,034 
11,805 
Btu per lb of volatile matter .. 12,650 
Sulphur, as 4.5% 
Grindability, Hardgrove ...... 55.0 


Coal-ash fusing characteristics: 
Atmosphere Reducing Oxidizing 
Initial deformation 1955 F 2190 F 
Softening temp 2030 F 2370 F 
Fluid temp 2270 F 2490 F 
Total iron in ash (as Fe) 17.0% 
Total iron in ash (equivalent 
Fe.0;) 24.3% 


These characteristics have presented 
difficulties in operating pulverized-coal 
installations because of rapid fouling 
of heat-absorbing surfaces. It was 
hoped that the cyclone burner would 
offer a satisfactory solution to this 
problem as well as the flyash problem. 

While it was intended mainly to 
determine cyclone-burner performance 
with lower grades of Central [Illinois 
coal, other coals have been burned in 
small quantities when available. 
Though operating experience with the 
latter coals has been limited, burner 
adaptability to handle a wide range of 
high-volatile Midwestern fuels has been 
definitely shown. 


STARTING-UP PROCEDURE 


A unit of this size, pressure and 
temperature conditions, normally needs 
3% hr to start. This has proved feas- 
ible with the cyclone burner by firing 
intermittently during 5-min periods at 
intervals of 20 min. A removable air- 
atomizing oil burner inserted at the 
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cyclone-burner front, near the pe- 
riphery, ignites the coal. A wick-type 
torch ignites the oil burner; this 
requires reducing air flow to a mini- 
mum and adjusting furnace draft to 
practically zero. Coal ignition occurs 
almost immediately, with the possible 
exception of initial lighting in a cold 
furnace. There is no tendency to puff 
or flare back. 

As soon as coal ignition is sustained, 
the oil burner is removed from the 
furnace. Fuel-oil requirements have 
been about 75 gal (140,000 Btu per 
gal) per unit firing up. During the 5- 
min starting-up periods coal fires at 
a rate about equivalent to 40,000 lb 
per hr evaporation. 

The initial start is made on cold air, 
preheated air becoming available as the 
unit warms up. The initial cold-air 
start would be expected to be the 
most difficult, but so far no trouble has 
been experienced sustaining coal igni- 
tion. Slag does not flow from the 
cyclone-burner tap during starting up, 
and some solid material blasts through 
the tap opening into the secondary 
chamber. Minimum continuous-steam- 
ing rate, to keep slag flowing from 
cyclone and secondary chamber with- 
out too much attention, is about 75,000 
lb per hr. 

Maximum evaporation has been pre- 
sumably established at 180,000 lb per 
hr. Combustion conditions at 200,000 
lb per hr were satisfactory, but this was 
about the limit of induced-draft fan 
capacity; any further increase in rating 
would have been with positive pressure 
in the secondary chamber. It is 
intended that a pressure-operation trial 
will be run in the near future. 

Forced-draft fan adjustments control 
total air requirements. The fan-inlet 
vanes control small air-flow changes 
and resulting duct pressure and fur- 
nace-port air velocities. Large changes 
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Fig. 4—Cyclone bur- 
ner at Calumet sta- 
tion is 8 ft in dia, 
11 ft long. Rear 
wall and throat at 
discharge end are 
formed by a section 
of the boiler fur- 
nace’s waterwall. 
Burner cylinder con- 
sists of tubes hooked 
into natural circula- 
tion circuit of boiler. 
Assembly weight is 
carried by risers, 
which are spring sup- 
ported at upper end 


in air flow are made at practically con- 
stant duct pressure by adjusting both 
fan-inlet vanes and _hand-operated 
velocity dampers at furnace-inlet ports. 
Air-supply pressure to 62-in.-water is 
provided, but lower pressures, 30 to 40 
in., have been generally used to mini- 
mize power consumption. Port-air 
velocities under this condition are about 
24,000 to 34,000 fpm. Only manval 
operation of the velocity dampers has 
been provided in this installation since 
the unit is normally base loaded. 
Remote control would be desirable for 
fluctuating loads. 

Air distributes about as follows: 15 
to 20% as primary air, 5 to 8% as 
tertiary air and the remainder as sec- 
ondary. The latter is apportioned 
through the five compartments accord- 
ing to requirements for combustion, 
especially in regard to ash fluidity at 
the primary-furnace tap. Substantial 
firing-rate changes and deviations in 


DISCHARGE 


GRID SCREEN 


coal sizing and volatile content require 
adjustment of air distribution. There 
must be sufficient velocity in the 
cyclone-burner rear zone to sustain the 
protective slag coat on the walls, but 
with the air quantity limited locally to 
maintain ash fluidity at the tap. 

Most exacting of all operating con- 
siderations is the maintenance of ash 
fluidity at the cyclone-burner tap. 
Burning Central Illinois coal of high- — 
volatile content and low ash-fusion tem- 
perature at moderately uniform sizing 
has been done with relative ease, but 
some other coals have indicated the 
need for more rigid control. Three 
interruptions followed cyclone- 
burner tap fouling while experimentally 
burning Illinois screened coal of 34 to 
¥% in. before crushing. 

About 70 tons of Pocahontas coal of 
23.3% volatile, as received, was burned. 
Best tapping results with this coal 
occurred at 8% excess air, while 20% 
excess air completely interrupted tap- 
ping from the secondary chamber. 
Ignition was lost on two occasions while 
burning a mixture of 25% coke breeze 
and 75% Illinois coal. This trouble 
was apparently caused by inadequate 
mixing and tendency towards fuel seg- 
regation. At these times of lost igni- 
tion the fuel was essentially all coke 
breeze. Under these extreme condi- 
tions some of the coke was transported 
through the burner and consumed in 
the secondary chamber. 


OPERATING CHARACTERISTICS 
Cyclone firing operates successfully 


with low excess air. About 13% has 
been used generally, although the unit 
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Fig. 5—48-in. hammer-mill coal crusher, used for preparing coal for cyclone 
burner at Calumet, has 240 hammers, variable-speed belt drive, grid classifier 
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ran several months at 8% with satis- 
factory results. High excess air appar- 
ently narrows the latitude of damper 
adjustments needed to maintain ash 
fluidity at the cyclone tap. Precise 
control of fuel-air ratio has been made 
by an excess-air recorder-controller 
regulating the fuel-feed rate to the coal 
conditioner. 

Furnace-drafe is maintained automati- 
cally or remote-manually, by the 
induced-draft-fan discharge damper, at 
constant value in the secondary furnace 
directly above the arch. Two in. water 
negative furnace pressure provides a 
slight negative pressure near the floor 
from where periodic observations are 
made of the cyclone-burner tap through 
a side door. Furnace draft increases 
to about 5 in. water for soot-blowing 
and slag-removal operations. 

Boiler cleaning consists of occasional 
rodding of the cyclone-burner bare- 
stud area, daily operation of four soot 
blowers in the secondary chamber and 


three-times-a-day operation of three soot 
blowers in the superheater section. 
Total labor needs for all routine clean- 
ing operations on this steam-generating 
unit are about 14% hr per day. 


OPERATING RECORD 


Up to Aug 29, 1946 the unit had 
accumulated 7993 service hr with an 
availability of 76%. Operation analy- 
sis by days follows: 


Days outage for: 

Scheduled repairs and alterations 110 

Emergency repairs due to cyclone 
burner 5 

Emergency repairs to auxiliaries .. 57 

Available, but not in service .... 128 


300 
Total days in period ........... 703 


Availability is based on the sum of 
the days steaming, and the available 
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Fig. 6—Comparison of building requirements for boilers equipped with cyclone 
and pulverized-fuel furnaces to supply 75,000-kw 1325-psig 935-F turbine with 
750,000 Ib steam per hr. Cyclone-furnace boiler requires 6120-sq-ft ground 


area and 722,000-cu-ft building volume; 


pulverized-fuel-furnace boiler needs 


8300-sq-ft ground area and 1,058,000-cu-ft building volume. Estimated invest- 


ment savings are about $500,000 for plant, roughly $6.50 per kw plant capacity 


but not in service. Much of the sched- 
uled outage was not urgent, however, 
and might be considered available 
time for normal steaming service. 

Forty-eight service interruptions have 
occurred and are catalogued according 
to origin as follows: 


Cyclone burner, burner assembly.. 7 


Forced-draft fan ........ 4 
Combustion-control system ....... 2 
Total number of interruptions ... 48 


COAL CRUSHER 


Two different-sized _coal-crusher 
units with variations in drive-speed and 
crusher element arrangements have 
been tried. The original installation 
was a constant-speed direct-driven 24- 
in.-dia unit with space for 30 hammers. 
After 2 months’ service a heavier rotor 
with 60-hammer capacity was installed. 
After 9 months’ service with various 
alterations this unit was replaced with 
a 48-in. crusher, Fig. 5, accomodating 
240 hammers and with a variable-speed 
drive. Major problems of crusher per- 
formance concerned (1) breakage of 
elements resulting from foreign mater- 
ial in fuel (2) improvement in life of 
wear parts (3) obtaining desired coal 
size for firing. 

Seventeen thousand tons of coal have 
been processed in the 48-in. crusher 
with a single set of 240 hammers, this 
limit being established by wear rate 
in the circumferential rows. Average 
wear rate for the full complement was 
0.0241 lb per ton of coal. 

The 48-in. unit provided no distinct 
advantages over the smaller unit other 
than increased life of wear parts result- 
ing from greater mass. The 24-in. 
crusher capacity was ample for this 
service and its power consumption was 
about 1.1 kwhr per ton compared to 
2.6 kwhr per ton in the larger unit. 
Variable speed is not essential but does 
provide some degree of control of coal 
fineness which may have some value if 
raw-coal conditions vary widely. Higher 
percentage of fines during intermittent 
firing eases starting-up unit. 


CYCLONE-BURNER TESTS 


Disposition of ash released in the 
cyclone burner is one of its outstanding 
features. To determine this distribu- 
tion all slag tapped from the secondary 
chamber since the beginning of oper- 
ation was collected and weighed. 
These data in conjunction with coal 
weights and analyses were used to cal- 
(Continued on page 162) 
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Arsenal Hill is main generating plant, Southwestern Gas & Electric system; 1933 additions give it 45,000-kw capacity 


Experience Shows Amines Stop Corrosion 


After operating for 33 consecutive months at a capacity fac- 


tor of 110% or 15 million lb of steam a day, results show 


that amine introduced into feedwater eliminates corrosion 


problems in boiler-feed pumps, deaerating trays and heaters 


P Since Jury 1943, the Arsenal Hill 
station of the Southwestern Gas and 
Electric Co., Shreveport, La., has been 
using a volatile, organic amine io com- 
bat and correct serious corrosive con- 
ditions in the condensate circuit. 

Original installation of this station, 
the main generating plant of the com- 
pany since 1926, includéd six 10,800- 
sq ft cross-drum inclined-tube, gas- and 
oil-fired boilers equipped with convec- 
tion and radiant superheaters, and three 
10,000-kw condensing turbines, with ex- 
traction for condensate and feedwater 
heating. In 1938, total installed capacity 
was brought up to 45,000 kw by adding 
two boilers and one 15,000-kw turbine- 
generator. 

The boilers discharge 250-psi 650-F 
steam into a common header supplying 
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the turbines. Condensate from each ma- 
chine is pumped through low-pressure 
heaters to a common deaerating heater. 
From here it goes in sequence to a 
storage and surge tank, boiler-feed 
pumps, high-pressure heater, common 
header, and into the individual boilers 
through feedwater-regulating valves. 

Makeup, about 0.5% of total plant 
evaporation, is distilled water from 
evaporators. They operate intermit- 
tently, the condensate being stored and 
introduced into the system only as re- 
quired. 

Boiler water is treated with sodium 
sulphate, soda ash, disodium phosphate, 
and a proprietary material, all fed into 
the individual boilers at the feed- 
water regulators. Dosages maintain a 
sulphate-carbonate ratio of 2 to 1, 


By R S MONCRIEF 
Southwestern Gas & Electric Co 
and 
M E DREYFUS 
Western Chemical Co 


alkalinity of 175 ppm, total solids of 500 
to 700 ppm, and a pH of 10.5. Boilers 
have been practically free of corrosion, 
pitting or scale. 

Corrosion Troubles. For many years 
prior to 1943, the boiler-feed pumps re- 
quired considerable maintenance and re- 
pairs. Pump-case and diaphragm-joint 
corrosion was the immediate problem. 
Whenever a pump was opened for in- 
spection a dark iron-oxide coating was 
observed on the internal surfaces, and 
pieces of deteriorated metal could be 
scraped off. Obviously active corrosion 
was at the bottom of the trouble. At the 
same time, a similar rust deposit was 
found in the high-pressure heater and 
settling out in the surge tank. In the de- 
aerating heater, destruction of the cast- 
iron deaerating and heating trays was 
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Fig. 2, right—Steam-generating equip- 
ment includes six 10,800-sq-ft cross- 
drum inclined-tube gas- and oil-fired 
units with convection and radiant su- 
perheaters. Fig. 3 below—Amines 
treat the steam for one 15,000-kw and 
three 10,000-kw turbine-generators to 
eliminate corrosion in the boiler feed 
pumps and the connected equipment 


progressing to a considerable extent. 
Presumably small amounts of CO, 
and O., acting at elevated temperatures, 


caused this extensive corrosive con- 
dition. Tests indicated that water enter- 
ing the boilers was practically free of 
these dissolved gases. Iron-oxide de- 
posits, however, indicated that the cor- 
roding metal had scavenged oxygen 
from condensate and feedwater at their 
low pH range of 6.8 to 7.0 

At one time consideration was given 
to raising the condensate and feed- 
water pH by bleeding small amounts 
of treated boiler water into the con- 
denser hotwells. Whether this would 
have arrested the troublesome corrosion 
in all areas was never determined be- 
cause the idea was abandoned for prac- 
tical reasons. It would have interfered 
seriously with the proper control of 
boiler-water treatment and solids con- 
centration. 

Amine Characteristics. In June 1942 
we learned of a process of preventing 
corrosion in steam systems by raising 
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steam and condensate pH with a volatile 
organic amine (1, 2)* an alkaline, 
nitrogenous, organic substance. The 
particular amine applicable to steam 
systems has the additional properties of 
dissolving in water, raising its pH, neu- 
tralizing carbon dioxide, and vaporizing 
and condensing with steam. 

Consequently, when introduced into 
a steam system at any point, it follows 
the entire steam-condensate circuit, con- 
tacting all vapor and liquid zones, 
creating and maintaining any desired 
pH in the steam and condensate, and 
returning to the boilers for revaporiza- 
tion and recirculation to the extent that 
the condensate is returned. 

Since acidity promotes and alkalinity 
retards corrosion, either in the presence 
or absence of dissolved oxygen, adjust- 
ing the pH value of steam and con- 
densate with variable dosages of a 
suitable amine affords a practical and 
convenient method of controlling cor- 
rosion throughout the system. Because 
of the physical properties of the amine 


used, intimate contact with steam and 
condensate is assured in all zones, how- 
ever remote from point of application. 

It is probable that an additional in- 
hibiting action supplements the amine’s 
effectiveness in controlling corrosion by 
raising the pH. This action, or polar 
effect, results from its ability to form 
mono-molecular films by adsorption on 
metal surfaces. Such films tend to per- 
sist and maintain their protective action 
even though amine concentration in the 
flow may vary considerably. 

Before using this method the proper- 
ties of amines available for treatment 
of steam systems were investigated. Re- 
sults prove that (1) amine under con- 
sideration has no harmful effect on 
metals (2) it is completely stable at 
temperatures as high as 675 F, without 
decomposition to ammonia (3) it does 
not interfere with the reliability of con- 
ductivity instruments used for detecting 
condenser leakage, and (4) condensate 
pH could be raised as desired, and con- 
trolled by dosage adjustment. There- 
fore, plant-scale application was begun 
in July 1943, using a hydrogenated, 
cyclic, primary amine. 

Feeding Rate. It was calculated that 
the system contained about 600,000 Ib 
of water including that in boilers, heat- 
ers, surge tank, condensate and feed- 
water lines. The initial amine charge, 
equivalent to 4 ppm, was introduced 
near the bottom of one of the condenser 
hotwells over a period of one hour. 
After equilibrium had been established 
throughout the system, condensate pH 
was found to be 8.8; after several days 


* See references at end of article. 
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of normal operation it dropped to 7.8. 

Desired pH range is 7.4 to 8.0, which 
is created by carrying 1144- to 244-ppm 
amine regularly in the system. This con- 
centration is maintained by a dosage 
equivalent to about 1 ppm of amine, 
added once a week. Total evaporation 
per day averages 15,200,000 lb with an 
average daily makeup of 77,400 |b. 
Therefore, regular amine additions to 
the system figure slightly more than 1 
ppm of the makeup. 

In checking the relationship between 
pH and ohmic resistance after amine 
was added it was determined that the 
resistance was a straight-line function of 
the pH as shown in the table. 

Accordingly, the conductivity instru- 
ment may be used to indicate pH of the 
condensate, in addition to its usual serv- 
ice as a telltale for condenser leakage. 

Operating Results. As mentioned 
previously the first evidence of corro- 


pH Versus Ohmic Resistance 


Ohmic Ohmic 
pH resistence pH resistonce 
7.2 60,000 8.2 26,000 
7.4 52,000 8.4 20,000 
7.6 46,000 
78 40,000 8.6 13,000 
8.0 35,000 8.8 7,500 


sion was in the boiler-feed pumps. Major 
repairs had been made on them in 1943, 
just before the use of amine, and it was 
anticipated that cases on two of the 
pumps would have to be replaced in the 
near future. However, they have now 
operated almost continuously since 1943 
with no loss of capacity and no replace- 
ment of parts. 

The high-pressure heater has operated 
much longer than at any previous time 
without excessive loss in heat transfer, 


and inspection shows no deposits of 
iron oxide either in the heater or surge 
tank. No further damage has occurred 
to the cast-iron deaerating and heating 
trays, although the previous rate of de- 
terioration would otherwise have re- 
quired their replacement with new parts 
by this time. 

Beginning in Jan 1943 the plant oper- 
ated for 33 consecutive months with an 
average capacity factor of 110% or an 
average load of more than 49,000 kw for 
24,000 consecutive hours. Amount of 
deferred maintenance carried forward 
from this period of operation was small. 


REFERENCES 
(1) U. S. Patent No. 2,053,024, Sep- 
tember 1, 1936. 
(2) Dreyfus, M E, “The Application of 
Organic Amines to Steam Systems,” 
Heating and Ventilating, June 1942, 
page 31. 


> FOLLOWING THROUGH on their pro- 
gressive industrial educational program, 
Jenkins Bros sent the entire supervisory 
staff of their Bridgeport, Conn., plant 
on a one-day visit to the National Power 
Show, which was held in Grand Central 
Palace, New York City, Dec 2-7, 1946. 

The group, numbering 100, consisted 
of division superintendents, foremen and 
assistant foremen, and department heads 
and their assistants. Arrangements for 
transportation and meals were made 
under the direction of J L Dunn, vice- 
president in charge of industrial rela- 
tions. TH Morgan, superintendent of 
the bronze division, had charge of the 
trip. Arriving in New York at noon on 
Dec 7th the group went to the Murray 
Hill Hotel for lunch and spent the after- 
noon inspecting new equipment and ma- 
terials at the Power Show. After six 
o'clock dinner the evening was spent 
visiting shows and sports events. H J 
Barnsley, vice-president in charge of 
manufacturing, accompanied the group 
on its tour. 

The Power Show came at an oppor- 
tune time for Jenkins Bros because it 
fitted into their program, interrupted 
during the war, of keeping plant equip- 
ment and production methods stream- 
lined for speed and economy. Thus sev- 
eral of the visitors were kept busy 
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Bridgeport Supervisors Spend Day at 
17th National Power Show — 


Center: S Saul, Jr, Rack Engineering Co, demonstrates production layouts to 
T H Morgan, Joseph Schultz, Fred C Ernst and John Bayuk, of Jenkins Brothers 


inspecting conveying systems, produc- 
tion machines, as well as factory-layout 
floor plans. 

The visit is part of the educational 
and industrial-relation program insti- 
tuted to further the interests of cus- 
tomers, employes and management. 
Working as a group, plant supervisors 
and management representatives hold 
weekly meetings to discuss improved 


production methods and _ personnel 
problems. This trip was the outcome of 
a proposal made by a shop foreman at 
one of the weekly meetings. 

Another committee judges employe 
suggestions for which prizes amounting 
to 10% of the first year’s saving in- 
volved are awarded to the individual. 
During the past two years, awards have 
been as high as $300 for one idea. 
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sure Piping Code” only at in- 
frequent intervals find it a 
time-consuming chore to ar- 
rive at a practical interpreta- 
tion that satisfies its condi- 
This simple, depend- 


able explanation saves time 


tions. 


By A B DONKERSLEY 
Chief Engineer, Industrial Piping Div 
Grinnell Company, Inc 


PIN LAYING OUT a piping system the 
designer must satisfy two basic require- 
ments: adequacy and economy. Fortu- 
nately they act as a check on each 
other. The first is essential because it 
assures conformance with minimum 
standards of applicable codes and, 
where codes do not exist, with mini- 
mum acceptable practices. The second 
requirement, economy, governs to the 
extent that it excludes materials and 
fabricating practices that are more 
costly than sound engineering and Code 
compliance actually require. In the 
case of the commonly used 90-deg 
welded-branch connection, the question 
of adequacy is often overlooked even 
though it is treated in the present Code. 

Paragraphs 633 and 634 of the “Code 
for Pressure Piping,” ASA, B-31.1, 
1942, establish minimum practices in 
fabrication of welded-branch connec- 
tions where the angle between branch 
and header is not less than 85 deg. But 
deciding what satisfies the Code is a 
time-consuming operation if an engi- 
neer has to deal with the subject only 
at infrequent intervals. The following 
interpretation is a real timesaver, and 
compliance with it means meeting maxi- 
mum Code requirements. 
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Engineers who use the “‘Pres- 


Decoding the Code Requirements for 
Welded Branches of Pressure Piping 


Fig. 1—Fabricated header with different-sized 90-deg welded branch connections 


strengthened by reinforcing ring. 


The Code requires reinforcement of a 
branch attached to a header by welding. 
This requirement does not necessarily 
imply that added material, in the form 
of weld metal, saddle, ring or other 
means of reinforcement, must be sup- 
plied. Instead, it applies to a condition 
of cross-sectional area to be satisfied. 
Required reinforcement can, therefore, 
be defined as: 

The cross-sectional area of the fin- 
ished opening in the header is consid- 
ered as a rectangle, whose length is the 
nominal inside diameter of the outlet 
or branch and whose height is the re- 
quired theoretical minimum wall thick- 
ness (tm) of the header. This definition 
can be expressed as: 

Required area = (Nominal ID of 
branch) X (t, of header) 


The Code provides that the areas | 


considered as reinforcement are: 

1. Cross-sectional area of the fillet 
welds on each side of the branch. 

2. Cross-sectional area of the branch 
walls for a specified distance above the 
header. 

3. Cross-sectional area provided in a 
section of the header, over and above 
theoretical minimum thickness require- 
ments as specified by regulations. 


Latter can be cut from pipe material 


Available areas considered as rein- 
forcement are, therefore, the sum of 
three sectional areas: area 1 + area 2 
+ area 3, where: 

Area 1 = cross-sectional area of the 
fillet welds on both sides of the branch 
where length of weld along header and 
branch is 1.4 times nominal header 
thickness. 

Area 2 = cross-sectional area of both 

-walls of the branch, each considered as 
a rectangle, where height of each rec- 
tangle is 214 times the nominal wall 
thickness of the branch, less 12144%, 
and the thickness is nominal wall thick- 
ness of the branch, less 1244%. (De- 
duction of 124%4% from nominal thick- 
ness allows for manufacturing toler- 
ance in pipe-wall thickness permitted 
in “ASTM Pipe Specifications.” ) 

Area 3 = cross-sectional area in the 
header, over and above that required 
for theoretical minimum wall thickness, 
which falls between the nominal ID of 
the branch and a distance on each side 
of the branch center line equal to nomi- 
nal ID of the branch. In this computa- 
tion allowance should be made for man- 
ufacturing tolerance. 

From the foregoing and panel on next 
page, the following can be established: 
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Del Branch) (2) 

(Nominal ID of Bran ia 

Area 1 + area 2 + area 
‘Area 1 = } (1.4t,) (1.4ts) (2) Reinforcement of Welded Branch Connections: ASA B-31.1 1942 “Code for Pressure Piping 
Area 2 = 24 (0.875ts) (0.875ts) (2) Note: Use only where angle between header and branch is not less then 85 degrees. 

Area 3 = [2 (Nominal 
(Nominal ID of bran 
(0.875) (th) — (tm)] (25)0.875)tb) (0.875) (tb) 
Where = nominal thickness of header 
t, = nominal thickness of branch \ fM.4) (th) 
tm = theoretical minimum header 
thickness ' 
0.875 = factor for manufacturing- £4417 
tolerance allowance \ 
7 
branch 

The calculation sheet establishes a 10 of . 
the time required for calculating rein- $ 
forcement requirement. In addition to : 
simplifying the task of calculation, this 
form also assures compliance with max- 
imum “Code for Pressure Piping” re- 
quirements. GIVEN DATA 

By using the form, reinforcement re- Sisciiee Branch 
quirements can be determined easily for 
any given condition. For a case of Nominal pipe size.....-..-.--- 6 in. af in. 

a 4-in. Schedule-120 90-deg welded ei Sa 6.625 in. 4.50 in. 
branch on a 6-in. Schedule-120 header 

Pipe schedule 120 120 
where material is ASTM A-106, Grade pidge 
“A” and operating conditions, 1100 psi, Nominal wall thickness.....-.--- t = 0.562 in. _ t, = Q437 in. 
400-F total temperature, results show Material specification........... ASTMA/06 Grade (A) ASTMA/06 Grade (A) 0 
that reinforcement requirement is 1.411 (Seamless) Geamless) 
sq in. whereas total reinforcement avail- 
able is 1.723 sq in. As reinforcement Design pressure... .. /100 psi 
basic design, there is no need for addi- SOLUTION 
tional material. 

The Code permits providing rein- Nominal ID of branch = (OD of branch) — (2) (tu) =( 45 )—-@)(A437 ) =35.626 in. 
forcement by adding thickness to the te = theoretical minimum wall thickness of header (check “Code for Pressure Piping” for formula applicable) 
header wall horn branch wall, or both, “S" value = /Q 800 psi (from “Code for Pressure Piping”) 
with a welding ring, saddle or weld 
metal. In reaching a decision on what For most conditions, ta = +C= 2 +( 0.065 ) =Q399in. 
method to use consider the following 
factors: (1) increased pressure drop Reinforcement required = (nominal ID of branch) (t.) = ( 3626 )(QO389 )= 
where heavier wall material is used Reinforcement available = (area 1) + (area 2) + (area 3): 

(2) added cost of heavier wall material Area 1 = (1%) (1.4) (ty) (1.4) (th) (2) = 1.96 (no = 1.96( A562 ¥ = 06/9 
(3) cost of depositing weld metal (4) 
cost of welding ring or saddle (5) Area 2 = (2%) (0.875) (t.) (0.875) (t.) (2) = (3.828) (u)® = (3.828)(Q437¥ = 0.73) 
stresses caused by external forces on Aree 3 = (2) [(nominal ID of branch) — (nominal ID of branch)] [(0.875) (t.) — (tad) 
the branches, such as bending under = [(rominal ID of branch)} [(0.875) (tu) — (t)) 
temperature changes. For the general | 
case of carbon steel, and particularly =(5626 )|(0875)( A562 )-( 0389 
for alloys where standard cataloged Total reinforcement available =  /,723 sqin. 
items are not readily available, best 

7 . : Note: Above formula for t, is taken from Oct. 1 proposed sup- 
all balance be obtained by plement No. 2 to ASA B31.1 1942, “Code for Pressure Piping 
using a reinforcing ring cut from the 
base-pipe material to fit the header. 


Fig. 2—Header in process of fabrica- 
tion carrying 90-deg welded branch fit- 
tings that are being reinforced with 
saddles—another method that satisfies 
the Code. When saddles are not im- 
mediately available reinforcing rings 
cut from base-pipe material do the job 


Where Gas Turbines Will Fit 
In Future Power Fields 


Hans Pfenninger, gas-turbine engineer for Brown Boveri, 


in his second article* reviews details of machines under 


construction for power generation and special applications 


PIN appition TO about 80 Velox 
boiler supercharging sets and eight sets 
for Houdry process catalytic refining, 
the Baden works of Brown Boveri have 
completed 17,500 kw of gas turbines 
designed for electric-power production, 
and now have more than 70,000 kw ad- 
ditional on order and in various stages 
of completion. While much has already 
been published concerning some of 
these units, an up-to-date review of the 
present status of each of the special 
machines is of value in estimating fu- 
ture economic position of gas turbines 
as prime movers. 

The first Velox boiler began opera- 
tion in 1932. Many of the charging sets, 
ranging in size from 20,000 lb per hr of 
air to 250,000, have been in service for 
100,000 hours with satisfactory results. 
Each unit includes a 4-stage reaction 
turbine and 16-stage compressor. 

The first gas-turbine-driven axial-flow 
compressor set for Houdry process has 
operated more than 3000 days since 
1936, averaging about 7400 hours per 
year (Power, August 1945). The small- 
est set has a net excess power output at 
generator terminals of 300 kw, the 
largest 1400 kw. 


POWER UNITS 


The first gas-turbine power unit of 
4000 kw went into service in 1939 to 
supply peakload and emergency service 
to the city of Neuchatel, Switzerland. 
Minimum starting time from cold to 
full load is about six minutes. Expe- 
rience continues to be satisfactory. In 
fact, no serious trouble has ever oc- 
curred. However, scaling of the inner 
metal wall of the combustion chamber 
by oxidation has led to improvements in 
design. Also, for this unit the exhaust 
gas, led into an existing high brick 
chimney, has caused the inside of the 
chimney to scale because of high veloc- 
ity and sudden change in temperature 


* The first article appeared in POWER, November 
1946, page 64. 
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during starting and stopping. Necessity 
for frequent repair has led to the rec- 
ommendation that exhaust be carried, 
where possible, to steel stacks. 

One interesting modification of de- 
sign grew out of a failure of closing 
louvers in the inlet air duct during one 
of the first startings. These louvers, pro- 
vided for prevention of humidity enter- 
ing during shutdown, were not moved 
to the open position, but were drawn in 
and actually broken by the suction of 
the compressor. Fortunately a protect- 
ing screen in the compressor inlet pre- 
vented any serious damage. By inter- 
locking the starting gear with the 
louvers a repetition has been obviated. 

The first gas-turbine locomotive set 
was supplied to the Swiss Federal Rail- 


ways in 1940. The power unit, nominally 
2200-hp (actually 2500-hp), runs at 
5200 rpm, geared to 830-rpm generator 
for dc transmission to axle motors. No- 
load fuel rate is 23% of full load. 

Tests of the unit as a whole were 
entirely satisfactory. Pressure-oil con- 
trol in general has given good results. 
A minor alteration had to be made in 
the servo-field regulator. Measured time 
of acceleration was much shorter than 
had been anticipated. The locomotive 
operated in normal scheduled service 
for more than a year between Winter- 
thur and Stein-Sackingen, with monthly 
inspections. During 1614 hours of op- 
eration, the locomotive started 1560 
times. The fuel nozzle was cleaned 
about every 100 hours during the normal 
lay-over periods. At no time did trouble 
require taking the locomotive out of 
scheduled service. 

After being out of service for a year 
from lack of fuel, check tests showed no 
loss of original thermal efficiency, and 
the locomotive was placed at the dis- 
posal of the French National Railways 
for normal scheduled service on the 
Basle-Strasburg route. While in France, 
the locomotive was operated on heavy 
marine bunker oil from Venezuela with- 
out readjustment of the burner to suit 
the heavier oil. Poor combustion re- 
sulted and the tubes became sooted up. 
Neither heat transfer nor pressure drop 
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Fig. 1—Characteristics of the locomotive power unit when the gas-turbine set 


is operated at varying speed to suit the load under control for fuel saving 
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was seriously affected, but the heat ex- 
changer was cleaned periodically. On 
the eve of one of these cleanings, while 
the locomotive was standing in the 
depot, a fire broke out in the preheater, 
which damaged some of the tubes. Re- 
pairs were quickly effected. 

Since March 1946 the locomotive has 
been in normal scheduled express serv- 
ice between Chaumont and Basle, op- 
erating about 15 hours per day, and 
covering 320 miles for the round trip. 
In all, the locomotive has been in sched- 
uled operation more than 3200 hours, 
and has covered more than 60,000 miles. 

While this locomotive power unit was 
originally rated 2200 hp, it should now 
be considered as a 2500-hp gas turbine 
for any comparison with other ma- 
chines. Considerable data have been 
accumulated concerning this unit, and 
the principal characteristics are drawn 
in Fig. 1. A speed-regulating lever on 
the controller enables the driver to vary 
the speed of the gas-turbine set inde- 
pendently of load and locomotive speed. 
In picking up load, the driver antici- 
pates his requirements a few moments 
ahead of actual need. 

A locomotive power unit of this size 
is now on order for the Great Western 
Railway, England. Designs have long 
since been completed for a larger stand- 
ard-gage 4000-hp locomotive, Fig. 2, 
with a maximum axle load of 44,000 lb, 
all axles having traction motors. Total 
weight of locomotive ready for service 
would be 350,000 lb, and total length 
about 75 ft as shown above in Fig. 2. 


LOCOMOTIVE UNIT 


An experimental power unit of 4000 
hp has been completed and made ready 
for test. Gas turbine and compressor 
are of conventional design, but an added 
element (Comprex) consisting of a 
pressure exchanger, enables greater 
power to be developed in limited space. 

This power unit, shown schematically 
in Fig. 3, employs essentially the same 
compressor and gas turbine as the first 
2500-hp locomotive. Exhaust from the 
compressor, however, passes to the pres- 
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Fig. 2—4000-hp locomotive unit includes Comprex pressure exchanger, a booster for conventional gas-turbine set 


sure exchanger where its pressure is 
boosted from 4 atm to more than 10 atm. 
After air leaves the pressure exchanger, 
a small gas-turbine-driven fan adds a 
small increment of pressure to make up 
for losses in the pressure-exchange cy- 
cle and to aid in scavenging. 

Practically all the air goes to the com- 
bustion chamber where temperature is 
brought to approximately 1800 F. Main 
portion of hot gas passes to the pressure 
exchanger, which is essentially a volu- 
metric device. The same volume of gas 
and air is handled by the pressure ex- 
changer, leaving an excess of high-pres- 
sure gas resulting from the expansion 
caused by heating. 

The excess gas flow is available for 
use in an auxiliary turbine. This part 
of the flow must be tempered, however, 
from 1800 F to a value suitable for the 
auxiliary turbine by relatively cold air 
bypassed around the combustion cham- 
ber. Sufficient cold air is mixed to hold 
exhaust temperature from the auxiliary 
turbine about equal to that of main flow 


from the pressure exchanger to the 
main turbine. 

In effect, the pressure exchanger 
serves as an added stage of compression 
between pressure levels of about 4 atm 
and more than 10 atm, utilizing a “pis- 
ton” of hot gas to compress a charge of 
relatively cold air. The pressure ex- 
changer is a rotating cylinder carrying 
a number of helical, longitudinal cells 
which trap successive charges of air. 

In principle, the Comprex acts the 
part of a pneumatic ram. As air enters 
an individual cell at high velocity, a 
pressure wave is built up by closing off 
the far end of the cell length. Part of 
the charge of trapped air is valved off 
at high pressure at exactly the correct 
time, leaving the remainder of the 
trapped charge at relatively low pres- 
sure. The cell now passes another fixed 
valve plate and receives another charge, 
of hot gas, which is made to expand by 
an impulse pressure wave to become, ef- 
fectively, a “hot-gas-piston” compressor. 
(Continued on page 88) 


Air in Fig. 3—Comprex pressure exchanger, plus auxili- 
ary turbine, increases output and efficiency of open 
cycle gas-turbine unit for locomotive application 
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Fig. 4—Compressed air set for steel mill service with bleed point on com- 
pressor for the output flow and on a separate compressor for the furnace gas 
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Fig. 5—Schematic arrangement of gas turbine with blast heater in which the 
combustion chamber is supercharged to the full turbine pressure for high duty 


The Comprex has only a single mov- 
ing part, the rotor itself, driven at con- 
stant speed by a motor. At a circum- 
ferential speed of about 650 ft per sec, 
the individual cells pass the fixed valve 


plates at a rate of 3000 per sec so that 
the resulting gas and air flows are 
practically continuous. During each 
revolution of the rotor, each cell at one 
time or another contains air at com- 


pressor-outlet temperature, about 400 F, 
combustion gas at 1800 F, and the work- 
ing fluid at intermediate temperatures 
corresponding to the compression and 
expansion. But so rapid is the transition 
of each cell from compressor to expan- 
sion that the metal temperature de- 
parts from an average of about 1000 F 
by less than 2 F. It is estimated that 
temperature changes in the rotor of the 
Comprex penetrate less than 0.004 in. 
into the metal walls of the cells. 

Cell-division walls are given a helical 
twist to prevent segregation of heavier 
cold air and lighter hot gas because of 
centrifugal action. Inlet and outlet noz- 
zles are also curved surfaces to supply 
desired velocity and direction of air 
and gas in and out of the rotor, but no 
appreciable exchange of energy be- 
tween fluid velocity and mechanical 
torque is involved. In other words, the 
compressor action takes place entirely 
within an individual cell, and expan- 
sion follows within the same cell at a 
later time, all without conversion of 
heat energy into mechanical work by 
intermediate shaft work as in con- 
ventional turbine-compressor combina- 
tion. Separate efficiencies for compres- 
sion and expansion cannot be measured, 
but the combined efficiency is 69%. 

First application of Comprex will be 
to the locomotive power plant where 
space and weight are at a premium. 
Maximum increase in power and effi- 
ciency over simple open-cycle gas tur- 
bines is effected in such applications 
where no regenerator, or one of only 
small surface, is possible. 


OTHER APPLICATIONS 


Among the units now under construc- 
tion is a blower for a steel mill, an 
interesting application for which the gas 
turbine is particularly well suited. A 
single compressor, Fig. 4, supplies air 


Client 
Corporation Peruana del Santa 
Lima Light, Power and Tramways Co 


C A Venerzolana de Cementos 
C A Venerolana de Cementos 


Anglo lranian Oil Co 
Anglo Iranian Oil Co 
Raymond Arcache & Co 
Alltos Homos de Viscaya 
North East Power Co 
North East Power Co 
Brown Boveri 


Great Wester Railway 


Location 
Chimbote, Peru 
Lima, Santa Rosa Power 


TABLE OF GAS TURBINES NOW IN MANUFACTURE 


by Brown Boveri, Switzerland 


Terminal Thermal 
terminal 


4000 
10,000 


Beznau, Switzerland 
Beznau, Switzerland 
Test unit 


England 


Suction 
air temp, 
deg F 


Remarks 
Single-stage gas turbine 
With heat exchanger, 2-stage gas turbine 


With heat exchanger, single-stage gas turbine 
With heat exchanger, single-stage gas turbine 


Single-stage gas turbine 

Single-stage gas turbine 

With heat exchanger, single-stage gas turbine 
With heat exchanger, steel-work blower set 
With heat exchanger, 2-stage gas turbine 

With heat exchanger, 2-stage gas turbine 
Two-stage gas turbine with ‘‘Comprex" pressure 
exchanger 

Similar to Swiss locomotive 
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Bios 
Ye OCE 
27.5 86 
Station, Peru 
- Caracas for Pertigalete 1650 22 95 
Caracas for Pertigalete 1650 22 95 
‘ Power Station Venezuela 
8 
: 
; Baracaldo, Spain 2000 25 68 
13,000 30.6 
3000 23 68 
; 2500 68 


for the gas turbine and, through a bleed 
point at lower pressure, the require- 
ments of the steel mill. In general, pres- 
sures required for this purpose are 
lower than those most favorable for the 
gas turbine, so that high-pressure stages 
of the compressor handle only the air 
volume for the gas turbine. 

An interesting proposal for blast fur- 
nace supply, Fig. 5, utilizes a single 
combustion chamber for the driving gas 
of the turbine and the blast air. The 
supercharged steel-blast-heater arrange- 
ment in the figure saves installation cost 
and space, offers an easy method of 
controlling blast temperature and uses 
less furnace gas than other methods. 

Possibilities of supplying steam as 
well as power to industrial plants have 
not yet been exploited, but in this field 
also the gas turbine offers interesting 
combinations. Gas turbines exhaust 
about seven times the volume of hot gas 
available from diesel engines per kwhr 
produced. Gas temperature leaving the 
regenerator ranges upward from 430 F 
so that a considerable amount of steam 
can be made in a waste-heat boiler. At 
85 psi this amounts to 2 lb per kwhr. 
The amount of steam produced can be 
increased by decreasing size of regen- 
erator. With no regenerator at all, steam 
production of about 12 lb per kwhr 
can be realized. 

A very favorable arrangement is ob- 
tained where a waste-heat boiler and a 
regenerator are located in parallel in 
the gas path. When no steam is needed 


Fuel consumption, Ib per kwhr................ 


Cost Comparison of Diesel, Steam and Gas Turbines 
For Swiss Winter Power Station With Average Winter Air Temperature of 32 F 


* Cost estimate for present-day conditions in Switzerland without building and water supply. 


Diesel Steam Gas turbine 
50,000 50,000 50,000 
10 x 5000 2x 25,000 - 25,000 
3 
Diesel oil Coal Bunker C 
12,600 18,000 
0.515 0.91 0.55 


the entire flow passes through the re- 
generator, and vice versa. For maxi- 
mum steam output the regenerator be- 
comes inoperative. 

In connection with the new Beznaa 
units, see Fig. 6, the effect of atmos- 
pheric conditions plays an important 
part. Gas turbines are much more 
sensitive to such changes than other 
prime movers. If atmospheric pressure 
changes, useful output of a gas turbine 
is directly proportional to the change in 
pressure, but there is no appreciable 
change in thermal efficiency. If tempera- 
ture of atmospheric air varies, both out- 
put and efficiency change. 

Fig. 7 indicates the effect of tempera- 
ture on a nominal 10,000-kw gas-turbine 
plant, assuming that cooling-water sup- 
ply is 10 F below air temperature except 
in the freezing range. For this curve, it 
has been assumed that the best possible 
machine would be designed for each 
temperature of operation; that is, the 
values would be somewhat different for 


— 


Fig. 6—Schematic arrangement for the 27,000-kw winter power unit for Beznau, 
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Switzerland. The set utilizes many of the component elements of Bucharest unit 


a single plant designed for 70-F opera- 
tion, but run at varying temperatures. 

With an air-inlet temperature of 32 F 
and the comparatively moderate gas- 
turbine inlet temperatures of 1110 F to 
the high-pressure unit and 1020 F to the 
low-pressure turbine, a thermal eff- 
ciency of 32% at the generator ter- 
minals is possible with a heat-exchange 
surface of 4.3 sq ft per kw. The terminal 
output is 15% higher than for a com- 
parable unit operating at 70 F. At zero 
F the efficiency becomes 33% and the 
output is up 30% over 70 F. 

Since capital costs for steam power 
plants in Switzerland average 10 to 
15% higher than equivalent gas-turbine 
installations for usual operating tem- 
peratures, it can be seen that the dif- 
ferential will be more nearly 20 to 25% 
if the gas turbines are to be designed 
for low-temperature. Also, in Switzer- 
land, cost of gas turbines approximates 
one half the cost of comparable diesel 
generating plants as shown in table. 


| 2 
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Fig. 7—Characteristics of 2-stage gas- 
turbine set with heat exchanger. 
Note the rapid rise of capacity and 
efficiency at reduced temperatures 
to the extent that at zero F the out- 
put becomes 30% greater than at 68 F 
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> THE BLOWDOWN CALCULATING CHART, 
page 138, gives a rapid and accurate 
method of ascertaining boiler-water con- 
centration and other factors influencing 
boiler operation. While the total dis- 
solved- and suspended-solids curves are 
empirical, they are, nevertheless, based 
on many years of practical study and 
examination of thousands of water sam- 
ples removed from practically every 
type of commercial boiler. 

The above-mentioned chart is pre- 
sented with the hope that it may in- 
stitute a procedure whereby certain 
tolerances will be agreed upon by boiler 
manufacturers and_ water-treatment 
chemists so that maintenance of con- 
centration will become practically an 
exact science. Its primary object is to 
establish definite data to aid the engi- 
neer in accurately determining blow- 
down rates and thus save fuel and pro- 
duce cleaner steam. This improvement, 
in turn, means less deposit in pipeline 
and turbines. Condensed instructions on 
how to use the chart are printed on 
page 138 but because space was limited 
the following examples are arranged to 
explain details. 

Maximum Concentration. This is the 
maximum concentration of solids that a 
boiler water can carry without danger 
of carryover or steam contamination. 
Limits must be established both for 
suspended and dissolved solids. 

Procedure: On scale D, page 138, se- 
lect boiler gage pressure. Proceed right 
to intersect the percent steaming-rate 
curves for both suspended and dis- 
solved solids. From first intersection 
follow upward to scale H and read the 
maximum permissible suspended solids 
in ppm. Likewise from intersection with 
second curve follow upward to scale H 
and find the maximum permissible total 
dissolved solids in ppm. Adjust boiler 


Correct Blowdown Setting 
Keeps Boiler and Steam 
Clean, Saves Fuel Dollars 


Years of operating experience and practical study contribute 
optimum values of total concentration that prevent scale for- 


mation and solids carryover. At the same time, this know-how 


means minimum fuel loss for over-all economical operation 


By DR W D TURNER 
Technical Director, Magnus Chemical Co 


blowdown to maintain boiler-water con- 
ditions so neither of these maxima is 
exceeded. 

Example: The boiler operates 

at 200 psig and 100% rating: 

Find 200 on scale D, and follow 
across to its intersection with first 100% 
curve, Fig. 1. Then proceed upward to 
scale H and find 275-ppm total maxi- 
mum suspended solids. To get total 
maximum dissolved solids follow the 
200-psi line further across to its inter- 
section with second 100% curve, and up 
to H scale to find 2350 ppm. 

Percent Blowdown. This the 
amount of boiler water and sludge, ex- 
pressed as percent of total feedwater, 
which must be blown from a boiler to 
maintain the boiler water within the 


maximum permissible concentration. 
Procedure: On scale B or C, data 
sheet, page 138, select the maximum 
permissible dissolved-solids concentra- 
tion previously determined. Trace this 
line upward. On scale E or F, left side 
of chart, select concentration of dis- 
solved solids in the feedwater. (Use 
scale B with E, and C with F). Proceed 
to the right to point of intersection with 
the selected maximum-concentration. 
Through this point of intersection lay a 
straight edge with its left end at origin 
corner O — O of the chart. Point where 
ruler crosses Scale / (right of chart) 
gives the required blowdown in percent. 
Example: Given permissible boiler dis- 
solved solids concentration of 2400 ppm 
and feedwater analysis of 100 ppm: 


O 400 800 1200 1600 2000 2400 2800 . 


Scote C 


Fig. 1—Use this chart to determine maximum concentra- 
tion a boiler can carry with minimum scale or carryover 


Fig. 2—Knowing the permissible concentration of dis- 
solved solids, enter the chart to find required blowdown 
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Fig. 3—A rough idea of the quantity of blowdown can be 
determined from boiler pressure and blowdown-valve size 


Find 2400 on scale C, Fig. 2. Trace 
this line upward. Find 100 on Scale F. 
Follow right to intersection with 2400 
line. Lay a ruler on this point and the 0 
point of the chart. It intersects scale / 
at 414, therefore required blowdown is 

Blowdown by Chlorides. When incon- 
venient to regulate blowdown by meas- 
uring or weighing it, the amount may 
be adjusted by maintaining the proper 
chloride concentration in the boiler 
water. 

Procedure: On Scale | find the de- 
sired percent blowdown as previously 
determined. Lay a straight edge from 
this point to the origin O — O of chart. 
On Scale E or F find chloride content 
of the feedwater. From this point follow 
a line to the right to its intersection 
with the straight edge. From intersec- 
tion follow down to scale B or C. (Use 
scale B with E, and C with F). Reading 
on B or C gives chloride concentration 
to be maintained in the boiler water. 


Example: Given a required boiler blow- 
down of 444% and a feedwater chloride 
analysis of 5 ppm 

Lay a straight edge from 4% on scale 
I to chart origin O—O. From 5 on 
scale E trace a line to the right to inter- 
sect the straight edge. Then down to 
scale B, and find 120. By maintaining 
boiler chloride concentration at 120 
ppm a blowdown of 444% is assured. 
(Example is given in parts per million 
but chart may be used for calculation 
in any desired units. With a chloride 
concentration of 5 gpg (grains per gal) 
in the feedwater, for example, blowing 
off at a rate to maintain 120 gpg in the 
boiler insures a 444% blowdown.) 

Valve Capacities. When it is not 
feasible to measure the amount of blow- 
down or to regulate it by boiler-water 
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chloride analyses, a rough idea of the 
quantity can be calculated from the 
boiler pressure and valve size. 

Procedure: On scale D of page 138 
select the boiler pressure in psi. Follow 
across to curve representing valve size 
in inches. From intersection follow ver- 
tically downward to scale A and read 
the flow in pounds per second, which 
passes through a close-connected gate 
valve into an open pit. Because every 
length of pipe and fitting in the line 
materially reduces the total flow, an 
actual plant-flow test should be made. 
In the absence of actual data apply a 
factor of 50% to the chart reading for 
a reasonably short run of pipe from 
boiler to blowdown pit. 


Example: Given a boiler pressure of 
300 psi and a 2-in. discharge valve 


Find 300 on scale D. Follow right to 
its intersection with 2-in. curve, Fig. 3. 
Then proceed down to scale A and find 
300 lb of water per second, theoretical 
discharge. Applying a 50% factor 
gives 150 lb per sec. 

Condensate Returns. Chart can be 
used to calculate condensate return 
against raw-water makeup using the 
chemical analysis for total dissolved 
solids as a basis. 

Procedure: In making this calcula- 
tion, use samples as follows: (1) Re- 
move raw water at a point just before 
it enters hotwell or other mixing point 
with condensate. (2) Take a composite 
sample of all condensate returns just 
before they enter hotwell or mixing 
point with raw water. (3) Remove a 
sample of mixed water from a point be- 
tween pump and boiler but beyond 
heaters, strainers, filters, etc. This sam- 
ple should represent the water actually 
reaching the boiler. 

On scale B or C select total dissolved- 


Fig. 4—Condensate return against raw-water makeup can 
be determined by using total dissolved solids as a base 


solids concentration of the raw water, 
and on corresponding scale E or F 
select that of mixed feed, page 138. 
Lay a straight edge from zero corner 
through the point where raw-water-con- 
centration line intersects that of mixed 
feed. Follow straight edge to / scale, 
and read the actual raw-water per- 
centage being fed to boiler. 

If the condensate contains any con- 
centration of dissolved solids, concen- 
tration in the condensate must be sub- 
tracted from raw-water and mixed-feed 
concentration and the results used as 
above. 


Example: Given a raw-water concen- 
tration of 100-ppm total dissolved solids 
and a mixed-feed concentration of 25 


On scale B find 100 and follow this 
line upward, Fig. 4. From 25 on scale E 
follow to the right to intersect the first 
line. Lay a straight edge from zero 
corner through this intersection to scale 
I, and read 25% raw makeup. 


Condensate returns, 75% 
Raw-water makeup, 25% 


Example: Condensate with dissolved 
solids of 5 ppm 
Raw-water concentration 100 —5 = 95 ppm 
Mixed-feed concentration 25—5 = 20 ppm 
Carrying through the same procedure 
with these figures, the raw-water make- 
up is found to be 21%. 


Condensate returns, 79% 
Raw-water makeup, 21% 


Although the chart has certain limi- 
tations, imposed by variations in boiler 
construction, we hope its development 
will serve as a means of linking scien- 
tific study of boiler-water concentration 
with practical application so that uni- 
form standards can be set up, which are 
adaptable to all installations. 
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How is performance specified? What does “standard equip- 
ment” include? What are the standards for governors and 
parallel operation? Knowing the answers to these and like 


questions, as given in DEMA’s new “‘Standard Practices,” goes 


a long way toward insuring mutually satisfactory contracts 


> IN THE PURCHASE of any item of 
power-plant equipment, the engineer 
can eliminate much potential trouble if 
he knows and understands fully all the 
contract terms, particularly the basis for 
expressing performance, what is in- 
cluded in “standard equipment,” nature 
of any warranties given, etc. When both 
parties to the contract are clear on all 
such points they are talking the same 
language, and so misunderstandings are 
unlikely. 

For the benefit of both purchasers 
and themselves, groups of equipment 
manufacturers have cooperated in es- 
tablishing standards governing the sale. 
guarantee, installation and testing of 
power units. A notable example is the 
Standard Practices for Stationary Diesel 
Engines of the Diesel Engine Manufac- 
turers Association. The third edition of 
this volume*, which should be familiar 
to every user or potential user of diesel 
equipment, has just been issued in com- 
pletely revised form. With the permis- 
sion of the Association, we present here 


* Standard Practices for Low and Medium Speed 
Stationary Diesel Bngines, third edition, 1946, pub- 
lished by Diesel Engine anufacturers Association, 


One North LaSalle Street, leago 2, Tilinojs, $2.50. 
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pertinent excerpts covering standard 
performances and equipment, which are 
matters of real interest to operating and 
design engineers. 

Standard Sea-Level Ratings. The 
possibilities open to the designer of the 
combustion space and the fuel-injection 
system are so many that no rigid limit 
can be set for the brake-mean-effective 
pressure rating (psi) for either 2- or 
4-cycle diesel engines. To attempt to set 
such limits would only hamper progress. 
The standard sea-level rating of a diesel 
engine is the net brake horsepower the 
engine will deliver continuously when 
in good operating condition and located 
at an altitude of not over 1500 ft above 
sea level, with atmospheric temperature 
not over 90 F and barometric pressure 
not less than 28.25 in. Hg. The standard 
rating must be such that the engine will 
deliver an output of 10% in excess of 
the rating for two out of any 24 hours, 
with safe operating temperatures. 

The net brake horsepower referred to 
is the horsepower delivered to the en- 
gine crankshaft coupling, less any pow- 
er consumed by certain auxiliaries if 
used and separately driven, namely: in- 


jection-air compressor (for air-injection 
engines), scavenging-air pump or blow- 
er (for 2-cycle engines), supercharging- 
air pump or blower (for supercharged 
engines), and pumps for circulating 
lubricating oil or piston coolant through 
engine and cooler. No deduction should 
be made for the power to drive such 
auxiliaries if they are mechanically 
driven by the engine. No deductions are 
made for auxiliaries intermittently op- 
erated or governed in size or operation 
by special conditions of plant apart 
from the engine, such as: oil-transfer 
pumps, circulating-water pumps, raw- 
water pumps, centrifuges, and compres- 
sors for starting air. 

Ratings at Higher Altitudes, Stand- 
ard sea-level ratings with the standard 
overload margin apply for all altitudes 
up to 1500 ft above sea level, with at- 
mospheric temperatures of not more 
than 90 F and barometric pressure of 
not less than 28.25 in. Hg. This is a 
purely practical provision to make it 
unnecessary to correct engine ratings 
for the average installation. 

The power that any diesel engine is 
capable of delivering decreases as the 
altitude increases. The lower atmos- 
pheric pressure and density at higher 
altitudes causes this decrease in engine 
capacity because of the resultant lower 
quantity of oxygen available for com- 
bustion in the engine cylinder. It is 
therefore standard practice to base the 
net brake-horsepower : ratings at alti- 
tudes on barometric pressures not less 
than those shown on the DEMA stand- 


-ard curve of barometric pressures, Fig. 
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2, and on a standard maximum tempera- 
ture of 90 F. 

The net brake-horsepower ratings of 
normal nonsupercharged diesel engines 
at various altitudes, expressed in per- 
cent of the sea-level ratings, are shown 
in curve form in Fig. 1. 

Reduction in rating due to an in- 
crease in altitude for supercharged en- 
gines is basically the same as for non- 
supercharged units. Engine builders are 
using various means of supercharging, 
however, and proper allowance must be 
made for any additional power required 
by the superchargers, and any other 
factors affecting engine capacity in or- 
der to maintain the usual margin of 
overload capacity at the altitude with- 
out exceeding safe operating conditions. 

Performance Guarantees. It is stand- 
ard practice to base guarantees of 
brake-horsepower capacity and fuel 
consumption upon tests conducted by 
the engine builder on his shop test 
floor. Such tests are conducted on 
original models of a production series, 
and shop tests of subsequent engines 
are optional with the manufacturer. 
Test setups for the larger diesel engines, 
which are usually dismantled for ship- 
ment, are cumbersome and expensive; 
therefore, they are often tested in the 
field after installation rather than shop 
tested. 

Brake-horsepower guarantees for die- 
sel engines operating at 0 to 1500 ft 
altitudes are made contingent upon an 
air-intake pressure of not less than 
28.25 in. Hg and air-intake temperature 
of not more than 90 F. 

Fuel-consumption guarantees are 
made in lb per net-brake-horsepower 
hour, at one-half, three-quarter and full 


load (sea-level rating or altitude rating) 
when operating at rated revolutions per 
minute. Gas-burning and _ dual-fuel 
diesel-engine gas-consumption guaran- 
tees are made in Btu per net-brake- 
horsepower hour and are based on the 
low heat value. Fuel-oil and pilot-oil 
guarantees are based on a high (gross) 
heat value of 19,350 Btu per lb. All 
sea-level fuel-consumption guarantees 
are contingent upon the following con- 
ditions: (1) intake-air temperature be- 
tween 40 and 90 F, inclusive (2) baro- 
metric pressure of intake air between 
28.25 in. and 30 in. Hg, inclusive (3) 
fuel to conform to the engine builder’s 
specifications as set forth in his bid or 
tender. 

In adopting these standard practices, 
the engine builder absorbs the differ- 
ences in performance caused by three 
variables. The intake-air density may 
vary 4.8% from the mean because of 
temperature; it may vary 2.9% from 
the mean because of pressure; the low 
(effective) heat value of the fuel may 
vary as much as 300 Btu (1.6%) for 
the same high heat value. 

This last variable deserves a word of 
explanation. All heat engines utilize 
only the low heat value of whatever 
fuel is used; the margin of heat between 
this value and the high heat value is 
not fully available to the engine. But 
because of the greater ease and ac- 
curacy with which the high heat value 
of fuel oil can be determined and 
checked, domestic oil refiners and dis- 
tributors sell oil on the high heat basis 
exclusively. It is for this reason that 
members of this Association base fuel- 
oil-consumption guarantees on the high 
heat value of the fuel. 


These variables are independent of 
each other and, in any specific case, 
may accumulate adversely. To safe- 
guard the engine builder in allowing 
these wide latitudes in conditions, all 
fuel-consumption guarantees should be 
subject to a tolerance of 3% and a cor- 
rection for any deficiency in the ther- 
mal value of the fuel. 

Standard fuel-consumption guaran- 
tees are not made for one-quarter load. 
There are several good technical reasons 
for this omission. Small differences in 
cooling-water temperature or in internal 
friction have a disproportionate effect at 
such low load, especially with a new 
engine. Therefore tests for quarter-load 
fuel consumption are inaccurate and not 
reproducible. Generator builders do 
not make quarter-load efficiency guaran- 
tees, so the results cannot be expressed 
in terms of fuel per kwhr. 

Field Tests. If the buyer of a diesel 
engine so requests, a guarantee test for 
horsepower capacity and fuel consump- 
tion will be made after the engine is 
installed in its ultimate location. When 
the buyer requires more elaborate tests, 
it is recommended that they be con- 
ducted in accordance with the Field 
Test Code in Chapter 16 of DEMA’s 
new book. Such tests are costly, and 
their entire expense must come from the 
whole body of buyers of diesel engines. 
It is therefore equitable that each buyer 
requesting any field test be required to 
bear its fair and full cost, including the 
furnishing of (a) all apparatus required 
(b) all labor necessary for the installa- 
tion and operation of such apparatus, 
for the observation and recording of test 
data, and for the calculation of test re- 
sults, and (c) all fuel, lubricating oil, 
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Fig. 1—Altitude rating for nonsupercharged diesel en- 
gines expressed in percent of sea-level brake-hp rating 
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Fig. 2—Barometric pressure, expressed in in. Hg, at vari- 
ous altitudes above sea level, based on 90-F temperature 
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Fig. 3—No deductions from engine horsepower output are made for auxiliaries 
such as these jacket-water pumps, intermittently operated or governed in size 
by special conditions of the plant design rather than by engine conditions solely 


water, supplies and the appropriate 
steady loads required for the tests re- 
quested. Such fuel and lubricating oils 
furnished shall be in conformity with 
the engine builder’s specifications for 
the type and speed of the engine to be 
tested. 

Lubricating-Oil Consumption. The 
same diesel engine, if installed in sev- 
eral different plants in succession, 
would show different rates of lubricat- 
ing-oil consumption, so material is the 
influence of plant conditions and opera- 
tion on lubrication requirements. It is 
quite out of the question for the engine 


- 


builder to control such conditions and 
operation. It is, therefore, neither feasi- 
ble nor logical for a responsible builder 
to guarantee the lubricating-oil con- 
sumption of his engines. The user 
should consult the engine builder for 
recommendations on suitable lubricat- 
ing oil. 

Standard Equipment for Engines. The 
minimum amount of equipment, which 
should be standard for a stationary en- 
gine, should not include any apparatus 
that might require different treatment 
for different installations. With this pre- 
cept in mind, the list, in the table be- 


low, is offered as a standard of minimum 
equipment. Whenever the items listed 
are required by the design of any en- 
gine they should be furnished with it, 
but items not so required should not be 
furnished. For instance, it would be 
superfluous to include piston-cooling 
equipment with an engine having dry 
pistons. 

Standard Governor Performance. As 
its name implies, the function of a gov- 
ernor is to govern, or regulate, the speed 
of an engine under varying load condi- 
tions, Need for such regulation varies 
with the driven equipment and load 
conditions. For industrial electric drives 
involving a single generator where 
loading is relatively uniform, there is 
usually little need for governor regula- 
tion closer than 5 or 6% (variation be- 
tween full-load and no-load speed in 
percentage of full-load speed). Much 
closer regulation is required, however, 
for multiple electric drives, such as mu- 
nicipal plants, where time clocks and 
other constant-frequency equipment is 
involved. 

Two types of governors are commonly 
furnished with diesel engines: (1) non- 
isochronous, or (2) isochronous, de- 
pending on the service intended. Non- 
isochronous may be either centrifugally 
powered or relay-powered. 

The following shall be the standard 
recognized for the centrifugal type: 
(1) The governor will control the en- 
gine speed to 5 to 10% of the rated 
speed upon gradual load changes from 
no load to full load, or vice versa. 
(2) For sudden changes in load within 
the limits of engine rating and not ex- 
ceeding one-half rated load, the mo- 
mentary speed change shall not exceed 
the normal no-load full-load percentage 
(Continued on page 146) 


Extension shaft and outboard bearing, if required 
Piping on engine to inlet and outlet connections 


STANDARD EQUIPMENT AND SERVICE: STATIONARY ENGINES 


Engine flywheel (except in the case of flywheel-type generator) 


where necessary 


Synchronizing device, hand or electrically operated (for generator units) 


Suitable governing equipment 


Exhaust manifold or its equivalent 

Air-inlet manifold or its equivalent 

Blower and its driving equipment for engines that are supercharged 

Scavenging-air equipment for 2-cycle engines 

Lubricating oil strainer or its equivalent 

Fuel-oil strainer or its equivalent 

Fuel-oil booster pump, if required 

Lubricating-oil sump tank, if required 

Force-feed lubricator, if required 

Lubricating-oil pumps and coolers, if required 

Piston-cooling oil pump and cooler, if required 

Pump for circulating lubricating oil before starting and after stopping 
oil-cooled-piston engine, if required 

Lubricating-oil pressure gages for pressure system 

Engine-cooling water pressure gages, if required 

Thermometers for lubricating oil to and from engine, and piston-cooling oil, 
if required 

Thermometers for engine-cooling water supply and discharge 

Compression release valves and safety valves, if required 


Flywheel barring device, hand or power operated 

A set of special tools for each installation (not duplicated for more than 
one engine per engine room) 

The builder's standard set of spare parts 

Engine platforms and steps or stairs, if required, but not including inter- 
connecting platforms 

Drilled and tapped holes for exhaust-temperature-m 
including such devices 

Drilled and tapped holes for attachment of an indicator, but not including 
the indicator, indicator valves, or reducing motion 

Foundation bolts, nuts, and anchor plates, including those for generator and 
exciter, and for main and auxiliary engine equipment if these units are 
furnished, but not including sleeves or casings 

Instruction book for operator 

Foundation blueprints for good soil F 

Profile prints, showing size and location of piping on engine, to which 
buyer connects 

Engine-part lists 

Diagrammatic prints, showing recommended arrangement of typical piping 


ing devices, but not 


94 (32) POWER ® January 1947 


kj 
= 
| 


FRED B KEY: 


POWER 


Storing up practical and technical knowledge 
both on and off the job served this pioneer 


as a springboard into the position of chief 


Fred B Key, chief engineer of Distillers Corp Ltd, in Ville 
LaSalle, Quebec, has been on his own since he was 21. Back 
in 1906, when he was a young Englishman just arrived from 
overseas, Fred had faith in himself and his 4-year appren- 
ticeship as engine fitter in the government arsenal at Wool- 
wich, England. But with neither friends nor relatives in 
Canada to lend a hand, the youthful adventurer found the 
going a little hard until he landed a job with the Dominion 
Bridge Co, at Lachine. near Montreal. As helper in the 
maintenance dept. he overhauled erection equipment—air 
compressors, hoisting engines and portable boilers. 

Key put in a 60-hour week at 13.5c per hour, only le more 
than a laborer’s pay, but managed to put by enough for night 
school and textbooks. Soon his rapid accumulation of prac- 
tical and technical knowledge, backed up by two years in 
the Woolwich polytechnic schools, proved a springboard to 
higher wages. It was with the Lachine plant of the Steel Co 
of Canada, then Dominion Wire Works, that he got his first 
operating experience. There he had charge of an 800- and 
500-hp Laurie cross-compound corliss, operating condensing. 
He well remembers that job for every Saturday afternoon 
he had to put new carbons in 120 are lamps, and clean com- 
mutator and brushes on the de generator for lighting. 

Year after year Key restlessly acquired the know-how 
that served as backlog for his present job. In 1908 he went 
to Hawkesbury, Ontario, as chief engineer’s assistant of Rior- 
dan Pulp Mills. Two years later he was back in Montreal as 
chief engineer and maintenance superintendent with Stand- 
ard Paint Co of Canada, now Building Products. He became 
chief inspector of munitions for Montreal Ammunition Co 
in 1914, but with war’s end he returned to engineering, 
taking over operation of Dawes Brewery refrigerating plant 
in Lachine. When it closed he spent four years in the ma- 
chine shop and powerhouse of Dominion Engineering Works. 

Key joined Distillers Corp in 1923 when erection was 
started on its Ville LaSalle plant. He remained nearly two 
years until the distillery went into operation, then he buckled 
down to another six years in the machine shop and power- 
house of Dominion Engineering Works. 


SIXTEEN YEARS IN HIS PRESENT JOB 


In 1931 he returned to Distillers Corp where he has re- 
mained ever since. Changing over the boiler plant to war- 
time coal burning required skillful planning by consulting 
engineers. During this change the plant maintained full 
production with the active cooperation of the company’s engi- 
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Chief Engineer Key, from his strategic location between 
executive and operating dept, cooperates with the former 
on engineering problems, and closely directs the latter 


neers. They alone carried out reconversion back to oil, which 
was completed in January 1946. 

Key’s office has a strategic location between executive and 
operating departments. Here he is readily available for 
cooperation with management on engineering problems and. 
at the same time, can closely direct steam and mechanical 
departments to insure efficient, reliable operation. 

Eternal vigilance sums up this chief’s operating phil- 
osophy. Careful inspection and maintenance detect and cor- 
rect most small defects before they develop into costly fail- 
ures at inopportune times. Since about 90% of such inspec- 
tion and maintenance is cleanliness. he keeps his shipshape 
plant and equipment spotless. Thus, causes of deterioration 
and other defects are uncovered before sudden failure occurs. 
White tile and aluminum paint make the boiler room one 
of the plant’s brightest and pleasantest spots. 

The chief knows he can’t expect efficiency without proper 
meters to guide his operators and give a performance record. 
So he provides necessary meters and has on his desk a daily 
report of 24-hour operation. If performance falls below par 
he locates the cause and has it corrected. 

As a “local boy” well known in the Montreal district, Key 
often helps straighten out the everyday problems of his 
brother operating engineers. His own company gives sympa- 
thetic hearing to any proposal to improve working conditions 
and plant efficiency—a blessing that only an engineer with 
the responsibility of a large plant fully appreciates. 

Born in Kent, Fred Key is a typical Englishman. He is 
six feet tall, has a keen sense of humor. A visitor to his 
suburban home on Lake St. Louis is likely to find him busy in 
the flower garden, his favorite hobby, or trimming the lawn. 
He has a fine family of four girls and three boys. Six are 
married so weekends are enlivened by his grandchildren’s 
visits. “Don’t pick Grandpa’s flowers” is the warning note 
he constantly sounds for the Jively youngsters. 
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Philadelphia 


Central Illinois Light Co. 


E. Peoria, Illinois 


TWO RILEY STEAM 


R 
ye 


GENERATING UNITS jr 


in 


300,000 Ibs. of steam per hour 
925 lbs. design pressure 
900°F. Steam Temperature 
330°F. Exit Gas Temperature 
600°F. Air Temperature 
85.2% Efficiency 


Central Illinois Coal 


31.2% 
14.4% 
B.T.U. 9000 


Anticipated Heat Balance 


5.42% 


Hydrogen loss ..... . 3.65% 
Moisture in Fuel loss .. . 2.53% 
Moisturein Airloss ... . 13% 
Radiation loss ...... 47% 
Unburned Combustible loss . 1.10% 
1.50% 
Totallosses ...... . 14.80% 
Heat recovered. .... . 85.20% 


100.00% 


STOKER CORPORATION, WORCESTER, MASS. 
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Central Illinois Light Company ordered their first 


Riley Steam Generating unit in November 1936, over ten 


years ago. They ordered an additional unit in July 1939. 


S } Riley is now fabricating two additional units to be installed 


in 1947. 


A truly typical case. Though sales of Riley Steam 


Generating units during the past year were the highest in 


Riley history, 70.5% of all sales were from satisfied Riley 


users. Almost invariably when a company once uses Riley 


Steam Generating equipment they repeat for more Riley 


units when new units are installed.: 


This is not only because of the reliability and out- 


}standing performance of Riley equipment but also because 


of the manner in which Riley handles the contract details 


during engineering, fabrication and erection and because 


of the service co-operatively rendered after years of opera- 


tion. Repeatedly, purchasers have advised us even in these 


dificult times “You have handled our contract more satis- 


jfactorily than any one we have ever done business with.” 


Is there any wonder that so many of the well known 


jindustrial and central station companies have swung to 


Riley. You likewise can rely on Riley. 


A survey of your power plant by a consulting 


BOILERS PULVERIZERS 
ECONOMIZERS 


BURNERS STOKERS 
WATER-COOLED FURNACES 


Fis 


gi will possibly show ways of making surprisingly large savings in power costs 


OMPLETE STEAM GENERATING 
L LA GENERA 


SUPERHEATERS 
STEEL-CLAD INSULATED SETTINGS 


for Riley Steam Generating 
Units 


Union E.ectric Co. or Missouri 
St. Louis, Missouri 


Power Co. 
Pensacola, Florida 


Harsor STEAM STATION 
City of Los Angeles, California 


Towa-ILtinois Gas & Execrric Co. 
Davenport, Iowa 


INTERSTATE Power Co. 
Lansing, lowa 


Houston Licutinc & Power Co. 
Houston, Texas 


Pus.ic Service Co, or INDIANA 
Edwardsport, Indiana 


Mississipp1 Power Co. 
Hattiesburg, Mississippi 


Fort UTILITIES 
Sugarland, Texas 


SOUTHWESTERN PuBLIC SERVICE 
Borgen, Texas 


Pustic Service Co. or INDIANA 


Recent Central Station Orders 


Dresser Station, Terre Haute, Indiana 


CaroLina Power Co. 
Charleston, South Carolina 


Upper MICHIGAN Power & Licut Co. 
Escanabo, Mich. 


CenTRAL On10 Licht & Power Co. 
Bluffton, Ohio 


OrrerTaiL Power Co, 
Crookston, Minnesota 


OrTTeRTAIL Power Co. 
Devil’s Lake, North Dakota 


On10 Epison Co. 
Akron and Springfield, Ohio 


CentTRAL ILuinois Licut Co. 
Peoria, Illinois 


MontTANA Dakota Utiuities Co, 
Bismarck, North Dakota 


FLUE GAS SCRUBBERS 
AIR- HEATERS 
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2000- ‘Hp Gas Turbine Operates 


Fig. 
From 


In cate 1943 WestincHouse decided 
to build an experimental gas turbine 
to obtain operating experience quickly 
on this type prime mover. A top tem- 
perature of 1350 F was selected since 
this appeared to be the maximum pos- 
sible with available materials, without 
resorting to blade cooling. To compen- 
sate for the expected low thermal efh- 
ciency of 20% for this simple open 
cycle the combustors were designed to 
burn bunker-C oil. 


The gas turbine drives a double- 
armature traction-type generator 


through a single reducing gear. This 
provides very flexible loading, allow- 
ing tests to be made over the entire 
operating range, and also insures an 
easy starting method. Because World 
War Il delayed development, it was 
not until Aug 1, 1946, that tests were 
started on the completed unit. 

Fig. 1 shows the complete assembly, 
measuring 26 ft long, 34% ft wide and 
6 ft high, mounted on a common bed- 
plate. The straight-line arrangement 
saves piping, space, weight, and keeps 
the pressure drop to a minimum. Total 
weight adds to 38,000 lb, 19 lb per hp, 


including accessories. The unit requires 
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1—2000-hp gas-turbine-generator set up on test floor. 
left to right appear double-armature dc genera- 


Th 


Cycle 
| 


space at the rate of %4 cu ft per hp. 
Weight division is about one third for 
turbine, compressor, combustors and 
gear; one third for bed plate and ac- 
cessories; one third for de generator. 

A hollow jackshaft running through 
the center of the combustor-cell as- 
sembly connects compressor and _ tur- 
bine, Fig. 5. The compressor connects 
through a geared-type coupling to a 
single-reduction double-helical gear, 
which in turn couples to the double- 
armature de generator. The spur gear. 
mounted on the pinion shaft between 
gear and compressor, is the turning- 
gear motor’s final drive. All these com- 
ponents are mounted on a common bed- 
plate into which are built fuel and 
lubricating-oil tanks. 

The compressor takes in atmospheric 
air through the inlet metering orifice 
and silencer, and compresses it to pres- 
sures between 30 and 75 psia, depend- 
ing on the load carried. In the com- 
bustors, fuel oil mixes with this com- 
pressed air and burns. Controlling 
amount of fuel burned limits gas tem- 
perature to 1350 F. After expansion, 
the gas leaves the turbine and passes 
through a diffuser, turning elbow and 


T J Putz, Westinghouse Electric Corp, 
describes new experimental gas turbine, 
designed for long life. Its operation 
is outlined in paper presented at ASME 


annual meeting in New York, Dec 2—6 


tor, reduction gear, compressor inlet hood, compressor, 
12 combustion chambers, gas turbine and exhaust diffuser 


silencer to the atmosphere. The tur- 
bine develops about 6000 hp; about 
4000 hp drives the compressor, the re- 
maining 2000 being delivered to the 
generator. At full load, turbine and 
compressor turn at 9200 rpm and the 
generator at 1200 rpm. 


COMPONENT DETAILS 


Compressor. The axial-flow compres- 
sor handles 25,000 cfm of air at a 5:1 
pressure ratio, Fig. 2. It contains 20 
stages of nonsymmetric blading with 
nearly all the pressure rise occurring 
in the rotating blades. These blades 
have a constant tip diameter of 18%¢ 
in., and vary in height from 3 in. at 
inlet to 1.5 in. at discharge. Blades are 
unshrouded and profiled at the tip, and 
are forged of 12% chromium steel, sim- 
ilar to that used in steam-turbine work. 
A formed milling cutter was used to 
machine serrated-root fastenings in the 
blade bases. Blades are calked into 
serrated grooves cut in the rotor. 

Stationary blades are precision cast 
of 18-8 stainless steel, and are calked 
into grooves cut in the cylinder wall. 
They are also unshrouded and _ pro- 
filed at the tip. 
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Fig. 2—The axial-flow compressor handles 
25,000 cfm of air at 5:1 pressure ratio. 


Nearly all pressure rise occurs in moving 


blades of 20 stages. 


Blade heights are 3 in. 


at inlet, 1.5 in. at outlet; rotating blades 


have constant 18.375-in. tip dia 


Fig. 3—8-stage gas turbine designed 
for equal heat drop over stationary 
and moving blades at mean diameter. 
All blades are made of precision-cast 
cobalt-chromium-tungsten alloy. Hori- 
zontal flanges are eliminated. Slot- 
ting of inlet-end flange minimizes 
thermal distortion from rapid tempera- 
ture changes. Exhaust diffuser and 


elbow recover part of leaving-velocity 


energy, turn gas with minimum energy 
loss. 


Full-load gas speed is 500 fps 
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The rotor consists of a solid carbon- 
steel forging, and the cylinder of 
welded steel plate. Labyrinth-type air 
seals are used on both ends of the com- 
pressor. Being solidly connected to the 
turbine, it has the greater part of the 
thrust balanced, which eliminates the 
need of a dummy. A standard seg- 
mental-shoe-type bearing, at the com- 
pressor discharge end, takes up the 
small remaining thrust unbalance. 
Journal bearings are of the pressure- 
lubricated sleeve type. 

Gas Turbine. The turbine has eight 
stages designed for equal heat drop 
over stationary and moving blades at 
the mean diameter, Fig. 3. Labyrinth 
shaft seals and _pressure-lubricated 
sleeve-type journal bearings are used. 

All blading is precision-cast of cobalt- 
chromium-tungsten alloy. It is tapered 
and twisted as well as unshrouded and 
profiled at the tip. Moving blades have 
serrated roots machined in the base, 
and stationary blades have a single 
T-type fastening. The rotor is machined 
from a solid forging of stabilized 19-9 
steel, the main section being 14.5 in. 
in dia and 24 in. long. The cylinder, 
made of 19-9 stainless-steel castings, 
has cut grooves for holding stationary 
blading. The design was made as sym- 
metrical as possible. Horizontal flanges 
have been eliminated and_ vertical 
flanges have been slotted on the inlet 
end to minimize thermal distortions. 
(Continued on page 102) 
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Armstrong products are backed 
by a field organization of more than 


Cooperating with these representa 
tives are more than a hundred stock 
jobbers and leading mill sunoly 
firms. Overseas, Armstrong pre 

are stocked, sold and service ~. 
sales agents in all parts of the world. 
Continuous contact with these repre 
sentatives and agents is maintained 
to keep them informed of la 
trap engineering developments and 
proper use of Armstrong products. 
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LOW FUEL cost s, The Armstrone 
jine ancludes* 
srandord Steam traps for pressures up 950 \ 
Choice of porizontol or vertical pipe connections” 
Forget Steel for pressures up 2.400 p.si- 
Traps for bid drainos® jobs- 
@ Air TroPs for oir and went- 
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* Refrigeron™ traps for High side Float Service- 
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densate and other vaquids- 
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All bolting is made of Westinghouse 
K-42-B material. Sleeves are used for 
horizontal bolting to eliminate the 
flange and _ increase effective bolt 
length. The bolting problem is diff- 
cult because of instantaneous tempera- 
ture changes of 700 to 1350 F. The 
design has proved entirely satisfactory 
to date. 

Mechanical hinges position the tur- 
bine and allow for rapid thermal 
changes while still maintaining proper 
alignment with the rest of the equip- 
ment mounted on the bedplate. 

Combustors. There are 12 cell-type 
combustors, 4.5 in. in dia. and 3 ft 
long, Fig. 4. The combustor casing, 
made of carbon-steel pipe, has a_bel- 
lows-type joint welded to one end, 
and tapered flanges welded to both 
ends. The flame-tube sections, made of 


Fig. 5—Gas-turbine unit partly disassembied: 


Fig. 4—One of 12 combustor cells for burning bunker-C 


fuel oil. 


Air-atomizing spray nozzles inject oil which is 


ignited by acetylene during starting. Primary combustion 
zone within flame (inner) tube uses part of total air, re- 
mainder surrounds the tube and enters through radial holes. 
Heat release totals about 6,000,000 Btu per hr per cu ft 


at 


| 

| 


Inconel rolled into tubular shapes, are 
spot-welded together. Alternate sec- 
tions, which are corrugated to provide 
sidewall cooling, have proved very ef- 
fective. Air-atomizing fuel nozzles main- 
tain high burner efficiency over a wide 
load range when burning bunker-C fuel 
oil. Combustor heat releases are about 
6 million Btu per hr per cu ft. 

An acetylene igniter starts burning 
of the fuel. After initial ignition the 
flame is self-piloting. A primary com- 
bustion zone in the flame tube admits 
only a part of the air flow and creates 
a flow reversal. In the other parts of 
the combustor, secondary air surround- 
ing the flame tube mixes with the com- 
bustion gas after flowing through axial 
holes in the flame tube. 

Operating Experience. Up to Oct. 
15, 1946, the unit has run about 50 
hours, a good portion being at half 
load; it has been started 75 times. 

After initial runs on Aug. 1 and 2, 
1946, oil leakage from compressor and 
turbine bearings required dismantling 


left to 


right, exhaust diffuser, turbine, combustors and hollow 


jackshaft, compressor, reducing gear. 


Note method of 


mounting unit on bedplate that contains the oil tanks 
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for correction before load testing could 
be started. Also, firebrick in the inlet 
silencer had disintegrated and was 
passing through the machine. By test- 
ing it was found the room noise-level 
was unchanged with or without the 
sound-absorbing firebrick, but the stack 
noise was greatly decreased with the 
brick in place. The silencers were re- 
built with a brick treated in a sodium- 
silicate solution. 

While operating on a stormy-day the 
sodium-silicate dissolved in the rain 
water and went through the unit. It 
deposited on compressor blades, ruining 
their shape and making it impossible to 
operate the unit under its own power. 
Damage was not permanent, however. 
as the sodium-silicate washed off read- 
ily. Sound-absorbing material is now 
being tried on the exterior duct sur- 
faces. 

Starting tests show that 80-kw crank- 
ing power brings the unit up to speed 
in one minute, and 50-kw in about 1.5 
minutes; more tests are planned. 
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THE CLOSED SHOP 
Key to Labor Monopoly 


F THE PEOPLE of the United States are to 
| loosen the monopoly control now exercised 
by some segments of union labor and re- 
capture the power to control their own economic 
and political destiny, they must come to grips 
with the problem of the closed shop. A satisfac- 
tory solution of that problem is as vital to the in- 
terests of the wage earner, who should be fully 
protected in his right to organize and bargain 
collectively through representatives of his own 
choosing, as it is vital to the interests of the nation 
as a whole. 

By the closed shop, which unfortunately is a 
term that seems to shed more heat than light, I 
mean any shop in which the worker must make 
his peace with a union in order to have a job. 
There are approximately 13% million union 
members in the United States. Of these about 10 
million are governed by arrangements calling for 
“closed” shops, union shops, maintenance of 
membership provisions and similar devices 
which make good standing in a union a condition 
to holding a job. 

Such arrangements raise serious issues about 
what is commonly presumed to be the basic 
American right to work. Also, closed shop ar- 
rangements lie at the root of the dominant eco- 
nomic power now exercised by some labor 
leaders. 

The problem of reducing the power of these 
labor leaders to proportions that make it safe for 
democracy is the age-old problem of monopoly. 
In an earlier era this problem was created largely 
by businessmen who sought to escape the re- 
straints of competition by combinations or agree- 
ments to control prices and production. Such ef- 
“ing are still attempted and must be curbed by 

Union Labor Monopoly 


But, after more than a decade during which a 
monopoly position for organized labor has been 
aggressively promoted by the federal government, 
the major monopolists today are those labor lead- 


ers who wield the power of enormous nationwide 
unions. About 90% of the soft coal miners do the 
bidding of John L. Lewis. A like percentage of 
the auto workers are represented by the United 
Automobile Workers of the C. I. O. About 80% 
of the production workers in steel are members 
of the United Steel Workers, C. I. O. No single 
corporation has more than a fraction of the eco- 
nomic power that is concentrated in these unions. 
And if corporations were to combine their power 
to cope effectively with that of these union mo- 
nopolies they would unquestionably find them- 
selves charged with violating the federal anti- 
trust laws. 

In its national sweep, the monopoly power of 
unions rests largely on their exemption from the 
federal antitrust laws. My previous editorial in 
this series (the 53rd) discussed the desirability of 
removing that exemption. The local roots of this 
monopoly power are often embedded in closed 
shop arrangements. 


Closed Shop isi Coal 


An illuminating case in point is provided by 
the United Mine Workers, whose leader John L. 
Lewis has graciously given the country a 3%- 
month reprieve from “the hysteria and frenzy of 
an economic crisis,” as he himself termed it. Dur- 
ing that latest crisis the dispatches from the soft 
coal fields reported that the miners were standing 
behind John L. Lewis almost to a man. And the 
implication usually was that the driving forces 
of the strike were loyalty to Lewis and the pros- 
pect of economic gain. 

Underlying that performance, however, and 
basic to it was an agreement in the soft coal fields 
providing that “as a condition of employment all 
employees shall be members of the United Mine 
Workers.” Hence to hold a job in 90% of the soft 
coal industry which is governed by contracts with 
the United Mine Workers, a miner must not offend 
the union. To avoid offense the union member 
must even be careful in criticising what his union 
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does. Suspension from the union for six months, 
and hence from the right to hold a job, is the pen- 
alty imposed by the United Mine Workers con- 
stitution for circulating a statement “wrongfully 
condemning any decision rendered by any officer 
of the organization.” 

The willingness of the miners to follow Lewis 
until the country froze over was not, of course, 
exclusively a product of the agreement limiting 
jobs in the coal fields to union members of good 
standing. Some of it originated in bad handling of 
employee relations in the coal fields in years gone 
by. But the fact remains that Lewis’ soft coal mo- 
nopoly has as one of its principal foundations an 
agreement which gives the United Mine Workers 
a job-or-no-job hold on 90% of the soft coal 
miners. 

In its extreme form, the closed shop not only 
makes union membership a condition of employ- 
ment but narrowly limits the numbers admitted 
to union membership and hence to the opportu- 
nity to work. In this way it is used to enforce re- 
striction of output and working rules which 
would never stand up under free competition. 


Fair Dealing 


The closed shop raises major issues of personal 
freedom and fair dealing between individuals. 
As matters now stand, closed shop agreements 
require employers to discharge workers who lose 
their good standing in the unions involved. At 
the same time they frequently impose no require- 
ment on unions to grant membership to law abid- 
ing and technically qualified persons. Many un- 
ions with closed shop agreements refuse to grant 
membership on the basis of competence. Thus, 
qualified workers are denied a fair chance to 
hold a job. 

In its dealings with the closed shop issue the 
federal government has been pushed into a self- 
contradictory position. The National Labor Re- 
lations Act (the Wagner Act) provides, and prop- 
erly, that “employees shall have the right . . . to 
bargain collectively through representatives of 
their own choosing.” In furtherance of that basic 
proposition, the Wagner Act also provides that 
“It shall be an unfair labor practice for an em- 
ployer . . . by discrimination in regard to hire or 
tenure of employment to encourage or discourage 
membership in any labor organization . . .” Stand- 


ing alone, the provision would clearly outlaw the 
closed shop, 


But then, to favor the closed shop, the Wagner 
Act turns right around and provides that “noth- 
ing in this Act... shall preclude an employer 
from making an agreement with a labor organi- 
zation . . . to require, as a condition of employ- 
ment, membership therein,” provided that cer- 
tain conditions of representation are fulfilled. 
This places the National Labor Relations Board 
in the impossible position of trying to administer 
a law which simultaneously points in opposite 
directions. 

In successfully contending that there should be 
no closed shop arrangements on the railroads, 
the late Joseph Eastman, Federal Co-ordinator 
of Transportation, said, “If genuine freedom of 
choice is to be the basis of labor relations under 
the Railway Labor Act, as it should be, then the 
yellow dog contract and his corollary, the closed 
shop .. . have no place in the picture.” The so- 
called yellow dog contract, which requires a 
worker to agree not to join a union as a condition 
of employment, has long since been outlawed. 

At one time the closed shop was defended as a 
protective device for feeble young unions strug- 
gling against predatory employers. But a mere 
glance over the current economic scene discloses 
that the time when that argument was supported 
by the facts is past. Now it is the labor leaders who 
frequently exercise decisive economic power. 

At elections in November three more states, 
Arizona, Nebraska and South Dakota, passed 
constitutional amendments outlawing the closed 
shop. In doing so, they joined six other states, 
which, in one way or another, have restricted the 
closed shop. The South Dakota amendment pre- 
sented the basic issue created by the closed shop 
in simple and direct terms when it declared that 
“The right of persons to work shall not be denied 
or abridged on account of membership or non- 
membership in any labor union, or labor organi- 
zation.” 

That issue must be squarely faced by the new 
Congress if its first order of business, the labor 
crisis, is to be resolved. 


President McGraw-Hill Publishing Company, Inc. 
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» IN THE CROSS-SECTIONAL AREA of a 
pipe, a constriction like an orifice plate, 
nozzle or venturi tube increases the 
fluid velocity at that point, and with it 
comes a localized drop in pressure. 
Four or five pipe diameters downstream 
from the constriction, velocity falls to 
normal and most of the pressure drop 
is recovered. In simple language, the 
foregoing explains the diagram in Fig. 
1. Pressure drop across the constriction 
varies,as the square of the fluid velocity, 
and thus provides a means for accur- 
ately measuring the flow. 
At 25% flow, for example, if the 
differential pressure is 2 in. of mer- 
cury, Fig, 2A, at 50% flow it is 
(50° x 2) + 25° = (50 x 50 x 2) + 
(25 X 25) = 8 in. of mercury. By the 
same process, at 75% flow, the differen- 
tial pressure is 18 in., and at 100% 
flow 32 in. of mercury. Plotting these 
results gives the full-line curve, Fig. 
2B, which rises slowly at the beginning 
and sharply at the upper end. A mer- 
cury U-tube or meter that indicates or 
records directly from differential pres- 
sure has an unevenly divided scale like 
the ordinates in B. 
Meters with equally divided scales 
have an internal device that extracts 
the square root of the differential pres- 
sure mechanically. Taking the square 
root of pressure values, 2, 8, 18 and 32 
in B, and plotting them against flow, 
produces the dotted “curve,” which is 
a straight line. Here the square root 
of the differential pressure at 50% flow 
is twice that at 25%, at 75% three 
times, and at 100% it is four times as 
much. 

Now just where shall we measure this 
differential pressure (pressure drop 
across the constriction)? An examina- 
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The ABG’s of Measuring Flow 
With Head Meters 


Understand the pressure-drop characteristics of fluid flowing 
through a constriction in a pipeline and you have mastered 
the fundamentals of flow measurement. Here are basic facts 


that explain how to convert pressure drop into fluid flow 


By WILLIAM C BENNETT 
Penn Industrial Instrument Corp 


tion of Fig. 1 shows why the following 
tap locations came into use: 

Flange Taps. These are incorporated 
in special orifice flanges and their cen- 
terlines are 1 in. from the upstream 
and downstream faces of the orifice 
plate. Like vena contracta taps (see 
below), they measure the differential 
pressure at a value near its maximum 
because, even though the downstream 
tap is not at the point of minimum 
downstream static pressure, the up- 
stream tap is closer to the inlet side of 
the orifice where a slightly elevated 
static pressure exists. 

Vena Contracta Taps. These taps. 
commonest on steam and water lines, 


are made directly into the pipe wall 
and do not require special flanges to 
hold the primary element. They meas- 
ure the differential pressure at nearly 
its maximum value because, as the 
name suggests, the downstream tap is 
located at minimum diameter of the 
jet, and hence at the minimum down- 
stream static pressure. Center line of 
upstream tap is one pipe diameter from 
the upstream face of the orifice. Down- 
stream-tap center-line position (in pipe 
diameters) measured from the same 
upstream face varies with the orifice-to- 
pipe diameter ratio (d/D), as follows: 


Ratio —Distance in pipe diameters> 
d/D Minimum Mean Maximum 
0.20 0.37 0.86 1.30 
0.30 0.44 0.80 1.15 
0.40 0.47 0.73 1.00 
0.50 0.47 0.66 0.84 
0.60 0.42 0.57 0.70 
0.70 0.34 0.45 0.55 


Pipeline Taps. In this arrangement 
the upstream tap is placed 24% pipe 
diameters from the upstream face of 
the orifice plate. and the downstream 
tap seven pipe diameters from the 
upstream face. These distances are ex- 


Vena-contracta taps 
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Fig. 1—The pressure curve shows how the static pressure inside a pipeline 
changes as the fluid approaches and passes through a constriction in the pipe 
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TYPES OF ORIFICE PLATES 
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Fig. 2—(A) U-tube measures the pressure drop across orifice. (B) Differential 


pressure varies as the square of the flow—solid line. 


tensively used in gas measurement. 
Downstream tap (see Fig. 1 piping) is 
at or near the point of maximum down- 
stream static pressure (minimum dif- 
ferential) and hence these connections 
measure the same volume of flow as the 


(C) Orifice plates 


other taps, but with a considerably 
smaller differential-range meter. Pipe 
taps require ten pipe diameters of ad- 
ditional straight pipe ahead of the 
orifice in comparison to the needs for 
flange or vena contracta taps. 


\Low-pressure 
Pp 


Low-pressure 


--High-pressure 
__ 


4 --Low=- 
pressure 
High-pressure tap 


_- High- 
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c low-pressure 
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Fig. 3—(A) Plate orifices can be installed between pipe flanges or in special 


holders. (B) Flow nozzles. 
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(C) Venturi nozzle. (D) Standard venturi~ tube 


On gas measurement, where long 

straight lengths of pipe are usually 
available, these taps find greatest use, 
but for the typical power- or process- 
plant application to steam or water 
lines this extra straight-length require- 
ment is usually enough to disqualify 
them. Moreover, greater accuracy can 
be obtained by using vena contracta or 
flange taps. 
Primary elements. Thin-plate orifices, 
easily installed between existing flanges, 
Fig. 3, are most commonly recom- 
mended because of low initial cost, sus- 
tained accuracy, and ease of capacity 
change. They come in three types: 
concentric, eccentric and segmental 
(position and shape of orifice in rela- 
tion to the pipe) Fig. 2C. 

The concentric orifice, when installed 
in steam or gas lines, has a drain hole 
flush with the bottom of the pipe for 
condensate passage. Hole is placed at 
the top of the pipe to pass air or gas 
on liquids. The eccentric orifices are 
useful for locating the vena contracta 
tap beyond its normal downstream po- 
sition, and thus beyond the welding . 
neck of a flange holding the orifice 
plate. Segmental orifices are used in 
gas and fluid measurement to prevent 
solids accumulating against the orifice 
plate because the opening is flush with 
the inside pipe wall at the bottom, 
which allows passage of extraneous 
matter. 

Flow nozzles, Fig. 3B, for a given 
throat diameter, can measure a maxi- 


mum capacity of approximately 60% 
_more than a thin-plate orifice, and do 


so with a decrease in pressure loss. 
They serve principally in installations 
where high operating pressures and 
greater capacities at elevated tempera- 
tures must be measured through lines 
reduced to the minimum size to save 
piping cost. 
A venturi tube D is usually employed 
where pressure restoration is particu- 
larly important. Standard-length tubes 
have a diffuser cone angle of 64% deg; 
inlet cone of 1044’ deg. Accuracy of 
the venturi tube compares with that of 
the orifice plate or flow nozzle. De- 
spite greater cost it does offer impor- 
tant advantages in low-pressure meas- 
urement because of extremely low-pres- 
sure loss. It is also useful in measur- 
ing sewage or other liquids containing 
solids because of its smooth contour. 
The venturi nozzle C serves where space 
is too restricted to use a standard- 
length venturi tube. Although initial 
cost of nozzle is less, its head loss is 
about double that of a standard venturi 
tube, an item of some importance. 
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Can Synchronous Generators Run 
Out-of-step With the System? 


Not long, says A A Johnson, 
Westinghouse Electric Corp. 
He details what to expect 
when an ac generator slips 


a pole or drops out of step 


> A GENERATOR IS OUT OF STEP when it 
overspeeds and runs at a frequency 
higher than that of the system to which 
it is electrically connected. The cause 
may be sudden load change or change 
in excitation. If load change is sudden 
and large, pull-out power is exceeded, 
and generator poles start slipping. De- 
crease in excitation below a certain 
value also causes generator pull-out 
power to drop below actual kilowatt 
output at which unit is operating. This 
decline makes it drop out of step and 
start slipping poles. If field of a gener- 
ator is entirely lost, poles slip, and it 
runs as an induction machine above 
synchronous speed. 


LOSS OF EXCITATION 


When a synchronous generator oper- 
ates thus as an induction machine, ef- 
fects are detrimental to both the unit 
and the system to which it connects. 
Generator is subjected to circulating 
currents, in edge of field rotor or 
damper windings, which cause excessive 
heating. Often rotor windings are dam- 
aged, and some times certain oscilla- 
tions damage rotor or foundation. In 
other cases excessive current flows 
in armature windings and injures them. 

For protection a discharge resistor 
should be placed across the field to 
protect it if mechanism failure or oper- 
ating error opens the circuit. Such a 
resistor prevents high voltage building 
up on the field circuit, because of trans- 
former action between armature wind- 
ing and field circuit, and thus punctur- 
ing the insulation. 

Electrically, about one minute should 
be set as maximum time a turbine- 
generator, ef type in Fig. 1, should 
operate with no field and full steam. 
This means that protective relaying 
should restore field on the machine, 
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Fig. 1—Generators should run less than 


or disconnect it from the system bus. 

When a generator loses its excita- 
tion, the system to which it connects 
must supply lagging kilovolt-amperes 
to excite the generator as well as the 
kva originally supplied by the affected 
machine. If other generators are not 
equipped with automatic voltage regu- 
lators, system voltage drops to a value 
that depends on system size and rela- 
tive size of the unit in difficulty. If 
the latter is larger than the system’s 
other generators, voltage may drop be- 
low the point where induction motors 
stall or drop out from under voltage. 


PARTIAL EXCITATION 


With partial excitation and the gener- 
ator slipping poles, the power output 
is a combination of synchronous and 
induction power. Synchronous output 
depends on amount of excitation, and 
varies with relative instantaneous elec- 
trical phase position of generator volt- 
age with respect to system voltage. 
This causes the output as an induction 
generator to vary. Net power output 
is a combination of two variable-power 
components. The synchronous compo- 
nent varies, as well as the generator 
speed, and the turbine governor may 
alternately decrease and increase steam 
input. Thus generator oscillation may 
become so rapid as to damage rotor or 
couplings seriously, particularly if os- 
cillations are near resonant frequency. 

Fig. 2 shows oscillographic record of 


a minute with full steam and no field 


out-of-step current and voltage caused 
by excessive load on a hydro-generator 
station. Record is similar to that ob- 
tained if reduced field current causes 
pull-out. 


DAMAGE TO GENERATOR UNIT 


Out-of-step operation from any cause 
may damage windings or mechanical 
parts of generator if the condition per- 
sists and resonant oscillations build up 
as time goes on. Armature current may 
be larger than a 3-phase short circuit 
at its terminals, particularly if system 
impedance is low compared to genera- 
tor impedance. This current value is 
larger than the winding is guaranteed 
to withstand when new. Since this cur- 
rent is repeated again and again, arma- 
ture windings’ may be injured both 
thermally and mechanically each time 
a pole slips. Mechanical injury takes 
the form of distortion of end turns, 
loosening of the bracing, or abrasion 
of insulation. 

Rotating parts and foundations are 
also susceptible to damage during out- 
of-step operation. Generator torque 
pulsates at slip frequency, and is trans- 
mitted to the turbine through the shaft. 
While commonly regarded as rigid, the 
shaft is really an elastic member con- 
nected to rotors of high flywheel effect. 
Like a torsional pendulum, the shaft 
has a natural mechanical period of 
angular vibration. Should slip fre- 
quency or turbine-governor action, or 
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Fig. 2—(a) Current in out-of-step waterwheel generator connected to long 
transmission line. Peak rms current about twice generator rated current. Slip 
frequency about 8 cycles. (b) Same as (a) except slip frequency is 3 cycles. 
(c) Voltage and current on two transmission lines from hydro station. Out-of- 
step current is twice rated current. Note peak values of wave shapes occur 
closer together at right, which indicates slip frequency increases with time. 


a combination of these two variables, 
coincide with this natural period and 
remain near it for several slip cycles, 
amplitudes of angular deflections might 
become exceedingly large. Several 
cases are on record where these large 
angular deflections produced stresses 
that damaged shafts, couplings, key- 
ways or foundations. 

There are so many variables the risk 
in out-of-step operation cannot possibly 
be predicted. Circumstances usually 
determine action taken but at best it 
can be only a reasonable precaution. 
On one system where pole slipping had 
no known previous occurrence, the 
turbine spindle and generator rotor of 
a large unit were seriously damaged 
and needed extensive factory repairs. 
On another large machine coupling 
bolts were notched. In a period of sev- 
eral years, one company which oper- 
ated, principally, hydro units over long 
lines, had perhaps 50 cases of out-of- 
step operation without known appara- 
tus damage. Usually their recovery 
procedure was to reduce prime-mover 
input, which together with loss of load 
caused the machines to regain syn- 
chronism. Also on record are cases 
where turbine-generator fields have 
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dropped out because of faulty mech- 
anisms or operating errors. Operator 
reclosed circuit at once with no ap- 
parent damage to equipment. 

When generator is slipping poles. 
rotor is revolving at a different speed 
from the stator flux, and voltages are, 
therefore, induced axially in the rotor. 
Because turbine-generator rotors use 
solid forgings or heavy laminated 
plates, the body has fairly low resis- 
tance, but where retaining end rings 
contact the body. resistance point is 
high. Consequently, heavy currents 
flow when poles slip, and cause heating 
that is concentrated at junction of rotor 
body and ring. Prolonged or repeated 
pole slipping represents a hazard to 
the rotor and may seriously damage 
winding insulation. Not much current 
flows in salient-pole machines without 
damper windings because the thin lam- 
inations and rivets cause high resis- 
tance. But when these machines do 
have damper windings, current flows in 
low-resistance paths throughout, and 
heating is fairly uniform. So damage 
is not likely to result unless out-of- 
step operation is prolonged. 

A generator requires excitation from 
the system when (1) it loses all its field 


current (2) its output power factor 1s 
leading. This may mean that a genera- 
tor normally supplying lagging power 
factor to a system could lose part of its 
excitation, thereby requiring remainder 
of system to absorb the deficiency. Re- 
active kva flowing into a generator can 
be used to indicate inadequate excita- 
tion. Lagging reactive current flow 
into the machine may also determine 
whether generator excitation is inade- 
quate. Several times this scheme has 
been used to determine whether excita- 
tion is satisfactory. 


FIELD-LOSS PROTECTION 


For all types of machines with field 
windings, ASA Standards recommend 
loss-of-field protection. Usually this is 
an undercurrent relay in the field to 
trip off a machine that has lost its 
excitation. The wunder-current relay 
should have enough time delay to 
allow transient conditions of low field 
current to exist during external short 
circuits. Relay drop-out current must 
also be low enough to allow genera- 
tion during minimum load conditions. 
Relay may be interlocked with the gen- 
erator breaker so it operates only when 
the machine is connected to system. 
This protection does not, however, 
guard against inadequate excitation for 
a given load, mer is it fast enough to 
trip a machine, with inadequate excita- 
tion, before synchronism is lost on a 
disturbance. 

After a machine has lost synchronism 
or dropped out of step, a relay for cur- 
rent, voltage or directional current 
alone cannot be depended on to dis- 
criminate between an out-of-step condi- 
tion and a system disturbance. A reli- 
able scheme that can be applied to 
detect out-of-step conditions consists of 
a notching element actuated by out-of- 
step impulses. 

In the past most frequent cause of 
field loss was an operating error, and 
in such cases the operator knew what 
had happened and could take action at 
once. Today, however, when there is a 
tendency to load up existing generators 
to higher values, the problem of ex- 
ceeding the pull-out power is more 
serious. This more easily justifies ap- 
plication of protective devices. 

There is no ideal solution to. out-of- 
step operation. Out-of-step relays 
probably provide the best single solu- 
tion to the problem as they trip a 
generator off the system if out-of-step 
conditions exist when machine is ex- 
cited. To protect for loss of excitation 
some form of relay must also be applied 
to detect this condition independently. 
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OPERATING ENGINEE 


PRACTICAL AIDS - MAINTENANCE 


POSLISHED wontauy AS AW INTEGRAL PART OF POWER 


QUESTIONS—ANSWERS 


R 


Individual Motors Replace 
Lineshafts to Speed Production 


Replacing obsolete power equipment was first step in speed- 
ing production and reducing operating costs. A A Marschat, 
master mechanic, Davidson Rubber Co, Charlestown, Mass., 
describes the new system that replaces old steam engine and 
group of lineshafts with individual motor drives and control 


> OuR POWER SYSTEM BECAME so obso- 
lete and rundown that we found it sim- 
pler to start from scratch and rebuild 
it completely rather than repair and 
improve the old equipment. Of the two 
courses open to us, the first was to buy 
new boilers, high-pressure extraction 
turbines, and continue to make our own 
power. High-pressure process steam is 


necessary because the curing process 
in molds requires pressures ranging 
from 90 to 125 psi, depending on prod- 
uct made and grade of rubber used. 
The alternative was to buy electric 
power and continue using our present 
boilers to supply live steam to presses, 
with the possibility of installing new 
boilers and auxiliaries at some future 


Fig. 1—One of group of Iineshafts being replaced with individual motor drives 
for each machine. Note inadequate lighting from bulbs scattered through plant 
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date. After making an _ engineering 


‘study of both systems we decided to 


purchase electric power, rebuild only 
our driving equipment, and instal] a 
new electrical distribution system. 


POWER TRANSMISSION 


Our original power system consisted 
of a 600-hp Nordberg uniflow steam 
engine and two hand-fired 450-hp hrt 
boilers. The engine was connected 
through a clutch and chain drive to a 
lineshaft that extended the length of 
the mill under the floor. This shaft 
was 7% in. in diameter and 130 ft 
long. About 100 ft from the engine a 
right-angle branch, 5% in. in diameter, 
extended 50 ft across the plant. This 
branch shaft was driven through a 36- 
in. open-type bevel gear. Astride these 
two shafts were seven 40-in. rubber 
mills, three 60-in. rubber mills, and 
two 3-roll calenders—all driven up 
through the floor by gears. i 

The engine was connected through 
a 24-in. leather belt to a group of over- 
head lineshafts, Fig. 1. on the third 
floor. From here, one lineshaft was 
belted back to another on the second 
floor. The engine was also belted to a 
150-kw 115-230-v de generator, which 
supplied power to infrared heating 
lamps, various de motors and lights 
throughout the plant. A 150-kva 220-v 
ac generator was also helt-driven from 
the engine. This generator supplied 
power for refrigeration, water-circula- 
ing pumps and several small motors. A 
slow-speed air compressor was also 
belted from the engine. 

Since high-pressure process steam is 
required in the presses, the engine can 
process steam only for heating. This 
requirement uses only a fraction of 
engine exhaust steam even on coldest 
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Fig. 2—Contactors and control equipment for mill-room 
motors are in a dust-tight room on an open-front panel 


days. Process steam from the presses 
and molds is sufficient to heat the 
building and boiler feedwater; there- 
fore a large percentage of the steam 
generated is exhausted to atmosphere 
after it is used. 

Our engineering study also included 
power equipment on hand and that 
required for complete modernization of 
the system. We found that operating 
costs of a high-pressure extraction tur- 
bine and electric-power generating 
equipment would be slightly less than 
purchasing electric power and using 
live steam for presses. The added cost 
of the extra generating equipment 
about equalized the two costs. Pur- 
chased-power installation presented the 
simplest job, and equipment desired 
could be purchased and _ installation 
completed in about eight months as 
compared to two years for the turbine. 
This was one of the principal reasons 
why we selected the purchased-power 
system. 


INDIVIDUAL DRIVES 


With the elimination of the two line- 
shafts in the mill room attention was 
centered on rearranging machines for 
best possible flow of material. The 
part of the building housing the mill 
machinery was completely rebuilt of 
masonry and steel, and the old wooden 
floor replaced with concrete. Presses 
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and processing equipment, which had 
been crowded into the 3-story section 
of the building, expanded into a new 
wing, thus relieving congestion. 

For greater operating economy and 
diversity of products each machine was 
given an individual driving motor. All 
machines were completely overhauled 
before setting them up in their new 
locations. Worn bearings, gears and 
other working parts were renewed 
where necessary. Duty cycle of the 
machine was thoroughly studied and 


Fig. 4—Incoming air circuit breaker 
is rated 2000 amp at 600 v, 3 phases 


Fig. 3—Motor drive used to replace sub-floor lineshaft. 
Recessed drive made where lineshaft passed under machine 


correct types and sizes of motors se- 
lected. 

Since the machines were originally 
driven from the lineshaft mounted be- 
low the floor most of them received 
their driving force through gears, built 
into the machines, meshing with a gear 
on the lineshaft. Since it was not our 
objective to redesign the machines, best 
possible arrangement was to mount 
the motor in a similar position to that 
originally occupied by the shaft. Each 
machine had a pit, large enough 
to contain the motor and driving gears, 
and still allow ample space to work on 
them. Fig. 3 shows location of motor 
and driving gears for one of the mills. 

Motors Used. The motors driving the 
various sheeting-out mills are over 100 
hp. As load is intermittent, we selected 
synchronous motors, which give better 
voltage regulation and power-factor 
control. Standard synchronous motors 
could be used because starting load is 
small. Another advantage is their brak- 
ing power. If a man should get caught 
and trip the safety stop, or the machine 
become jammed, an emergency stop 
would disconnect the motor stator from 
the power source and connect it to a 
low-resistance bank of grids. Full field 
is maintained so the motor becomes a 
generator feeding a very-low-resistance 
load. This results in a high restraining 
torque, sufficient to stop the mill in 
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less than one revolution of the roll. 

The banbury, which requires a high 
starting torque and_ variable-speed 
drive, was powered with a 100-200-hp 
multispeed slipring motor. Normal 
torque squirrel-cage motors were se- 
lected for all other duties throughout 
the plant. 

Old, inadequate lighting haphazardly 
placed through the mill was completely 
replaced. After machines had been re- 
located, new high-intensity fluorescent 
lights were installed to give correct 
light for each operation. New ventilat- 
ing-type heaters provide comfortable 
conditions the year round. 


ELECTRICAL SYSTEM © 


In the mill room where the heaviest 
concentration of power existed special 
attention was given to electrical control 
and distribution. Because so much 
mica dust is always present in this 
room we designed our electrical system 
so all circuit breakers ard control 
equipment were in a dust-tight room. 
Fig. 2 shows a view of the double open- 
front control panel with contactors and 
circuit breakers mounted on the front. 

Power, received at 13,800 v, is 
brought into an outdoor metalclad 
switchgear unit from which it is trans- 
mitted to a bank of three 500-kva sin- 
gle-phase 13,800-440-y transformers, 
Fig. 5, in the yard near the control 
room. Secondary power is transmitted 
from the transformer bank through 
busbars to a 2000-amp 3-phase 600-v 
air circuit breaker, Fig. 4, on rear of 
control panel. A 440-v 3-phase bus dis- 
tributes power from the incoming air 
circuit breaker to the various branch 


Fig. 5—One of three 500-kva units 
reduces the incoming power to 440 v 


circuit breakers on the control panel. 

Electrical Meters. The front side of 
panel opposite incoming circuit breaker 
contains a demand meter, wattmeter, 
p-f meter and kwhr meter: These are 
our own instruments used to keep check 
on power consumed so economical con- 
sumption can be maintained. 

An alarm-type demand meter is 
mounted in the mill room where largest 
block of power is used. This meter 
gives a warning when demand rate ap- 


proaches a value which would boost 
demand charge above normal consump- 
tion rate. 

The various large mill motors are 
controlled from pushbutton stations at 
convenient locations. All control wiring 
and power and field circuits to motors 
were run in iron conduit imbedded in 
the concrete floor. A separate panel on 


the control board contains all control — 


contactors and relays for each individ- 
ual motor. Power-system layout for the 
mill room is shown in Fig. 6. 


AUXILIARY PANELS 


Power for small motors and lighting 
throughout the mill is distributed from 
three power-distribution panels near 
the loads. One is in the mill room, a 
second in the press room for process 
loads. The third panel, located in the 
power plant, supplies power to motors 
and auxiliary equipment. 

On the second and third floors of the 
press room, power was originally sup- 
plied through a long series of overhead 
lineshafts. Fig. 1 shows power take- 
offs from such a lineshaft for tumbling 
and polishing barrels. It is this group 
of lineshafts that are driven by belt 
from the first floor. This arrangement 
is being replaced with individual motor 
drives, or one motor for each small 
group depending on daily cycles and 
power requirements. 

Equipment and material shortages 
have effectively slowed our moderniz- 
ing program. All work has been com- 
pleted, however, in the mill room, and 
enough in the press room to more than 
demonstrate the increased production 
and smoother operation of our project. 
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Fig. 6—Schematic one-line diagram shows layout of power verting mill to electrical drive. Each large motor has 
distribution system and control equipment used in con- 


individual breakers, and small motors use power panels 
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PRACTICAL AIDS OPERATION 


Plant-Tested Methods and Ideas for Power Men 


GUIDE MAKES PIPE CUTTING EASY 


AN OPERATOR must have a steady hand 
to make a good square cut on pipe. He 
must follow the line of cut around the 
pipe. maintain proper speed, and keep 
the nozzle the correct distance from the 
work. With the attachment in the pho- 
tos, he has only to control the speed. 
The device guides the blowpipe in a 
true line. and distance of the nozzle 
from the work is kept constant by the 
attachment. 

Base of the guide is a pipe flange that 
slips easily over the pipe to be cut. If 
the flange is too loose, steel shims can 
be welded to the inside at three equi- 
distant points. A boss welded to the 
flange has setscrew S to prevent the 
flange from slipping on the pipe. Col- 
lar C cut from a piece of sheet steel is 
slipped on the pipe flange. This collar 
fits so it can be rotated around the 
flange without binding, and yet not be 
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too loose. Pins P welded to the pipe 
flange prevent the collar coming off. 
Blowpipe holder H is made from a piece 
of sheet steel bent to fit around the 
blowpipe like a clamp and bolted to the 
wide part of the collar. While the blow- 
pipe in the photos is straight, the guide 
can easily be adapted to practically any 
other design, simply by changing the 
design of holder or clamp. 

In operation, the guide is placed on 
the pipe to be cut as shown. The pipe 
flange stays in one position, and the 
rest of the attachment is rotated around 
it. This works best when used on only 
one size of pipe. It is particularly useful 
to the small shop that cuts pipe of one 
specific size infrequently, or that has 
a number of cuts to make all at once 
on the same pipe. 

Memphis, Tenn. H P Martin 

The Linde Air Products Co 


Separator Cures Their 
Compressed-Air Troubles 


WHEN THE EFFICIENCY of compressed- 
air-powered tools decreased on a large 
construction job the cause was traced to 
oil and water in the air lines.: We tried 
to purchase a suitable separator to re- 
move the oil and water from the air. 
When we found it practically impossible 
to do this we built the separator shown 
in the figure. Its installation cured the 
troubles with .air-driven tools. 

The separator’s body is made of a 
piece of 6-in. pipe, 30 in. long. We cut 
a 23¢-in. hole on opposite sides of the 


\6-in. pipe 


™ 


~-Weld 


% “Drain valve 


pipe, 4 in. from one end, and welded a 
2x4-in. nipple in one hole and a 2x7-in. 
nipple in the other. Before welding in 
the 2x7-in. nipple we cut one half of its 
circumference away for 234 in. to give 
the form shown at A. The cut-away 
part of this nipple extends into the pipe, 
as at B. 

Two heads were welded in the 6-in. 
pipe, the upper head supporting a ‘s- 
in. separation plate, of the same width 
as the pipe’s diameter. This plate ex- 
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tends down to within 4 in. of the sepa- 
rator’s bottom. We cut a hole in the 
bottom header and welded in a %%-in. 
nipple with a drain valve. When the 
separator was installed in the discharge 
air line near the compressor it did an 
efficient job. Hand drainage is nec- 
essary but aside from that, operation 
is highly satisfactory. 


Perry, lowa FraANK Cowan 


How to Cut a Keyway 
With a Drill Press 


WHEN A MILLING MACHINE, shaper or 
planer has not been available I have cut 
a good keyway in a drill press by the 
method shown in the diagrams. Lay 
out the keyway between lines on the 
shaft along each side of a true center 
line. Prick-punch the center line for 
drilling holes of a diameter equal to the 
keyway’s width. Space the prick-punch 
centers so there will be about ¢ in. of 
metal between the holes, Fig. 1. 

Use an ordinary spiral drill that is 
ground like the cutting end of an end 


A 30-HP STEAM ENGINE often broke its 
governor and valve rod even though it 
was given a ration of 2 qt of cylinder 
oil during a 10-hr run. The plant man- 


space--~" 
between h 


Drill holes exact size 
of keyway width 


Grind drill flat 
leaving cutting center-~~_ 


mill, but leave a small cutting center, 
Fig. 2, to center the drill lips of equal 
length and allow proper clearance be- 
hind the cutting edges. If the drill tends 
to wander from a true center, a small 
groove cut with a round-nosed cold 
chisel will draw it back to split the 


OIL-LINE CHANGE CORRECTS LUBE TROUBLE 


ager invited me to look at the engine 
and if possible correct the trouble. 


From the engineer I learned that the 
trouble started after he changed from 


Fro 
mechanical 
/ubricotor 
Drain 


E. xhaust-—~_ 
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prick-punch mark. Metal left between 
the holes can be cut out with a cold 
chisel and the keyway finished with a 
mill file. Secure the collar stop on the 
drill-press spindle for the correct hole 
depth; then all holes will be the same. 
Perry, lowa FrANK Cowan 


a hydrostatic to a mechanical cylinder 
lubricator. Some days the engine ran 
fairly well but on others he had to 
throttle it down to where the governor 
was not operating. Such were the con- 
ditions when I arrived.. 

When the engine was shut down an 
external survey!iof the governor and 
valve gear indicated good condition. But 
on starting the engine again the gov- 
ernor developed a serious knock and the 
engine began to race. After stopping 
the engine and removing the steam- 
chest cover, outside of valve and inside 
of steam-chest were found to be well 
covered with cylinder oil. 

This engine had a telescopic valve 
seating top and bottom of the steam- 
chest, as in the diagram. Steam entered 
inside the valve and passed to the cyl- 
inder through an upper and lower chan- 
nel as arrows on the left indicate. 
Steam also exhausted through these 
channels to outside the valve, from 
where it passed to the exhaust line, as 
arrows on the right show. After getting 
the valve off its seat with difficulty, we 
found both faces dry and discolored. 
This gave us the clue to the trouble. 

As the diagram indicates, the oil 
discharge pipe* from the mechanical 
lubricator connected to the connection 
used to drain the steam line. With a 
slide valve this lubrication connection 
probably would have worked all right. 
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But with a valve like that on the engine 
most of the oil entered the engine with- 
out lubricating the valve seats. We cured 
the trouble by changing the oil-pipe 
connection to where the hydrostatic lub- 
ricator had previously been connected, 
as indicated by the dotted line. This 
gave the oil enough time to vaporize in 
the steam so some of it deposited on the 
valve seats to lubricate them. 
Montreal, Que. C R Rostnson 


Split-Nut Persuader 
Grips Stud’s Threads 
REMOVAL OF sTuUDS from machine parts 


often presents a problem if the proper 
tools are not at hand. The easily made 


Build up with steel or 
bronze rod if greater 
leverage is necessary, 


/Runway rail 


"Winch 


+-Tag line 


Winch--- \ \ | 


Tag line 


persuader in the sketch permits apply- 
ing a wrench to the stud without injury 
to the latter or its thread. Obtain a 
square nut that will thread onto the 
stud, and with a hacksaw cut it in half. 
Separate the halves by the thickness of 
a hacksaw blade, and bronze weld an 
outside corner of each to a 1/16-in. steel 
strap, as indicated, 

When the nut is screwed on a stud’s 
thread and gripped with a pipe wrench, 
its halves bind to the stud so it can us- 
ually be backed out of its hole. To give 
the nut greater gripping power on 
stubborn or frozen studs, build up its 
open ends, as shown, by welding with 
steel or bronze rod. 

El Paso, Texas G B DousLepay 

The Linde Air Products Co 


Care of Steam Boilers 
During Normal Operation 


SAFE, EFFICIENT OPERATION depends on 
diligent application of basic fundamen- 
tals, disregard of which may be danger- 
ous and expensive. The following sug- 
gestions will aid boiler operators. 

1. Try to maintain a safe, reasonable, 
uniform water level. Observe the water 
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KNOW-HOW MAKES TOUGH HOISTING JOB EASY 


A LARGE MANUFACTURING PLANT found 
it necessary to add another overhead 
traveling crane to its erecting shop. This 
crane had 75-ton capacity, 75-ft span, 
and was to operate on rails 60 ft above 
floor level. Even though the shop con- 
stantly handled heavy lifts, much in- 
terest was aroused about how the crane 
manufacturer’s erectors were going to 
put the new crane in place. 

First, a large gin pole, chosen to fit 
the location, was set up somewhat off- 
center of the crane runway, and its top 
end was securely guyed to the roof 
trusses. Four heavy quadruple-rope 
block tackles were used for these guys. 
Four lifting tackles were connected to 
the pole’s top and spaced to connect to 
the crane’s bridge members. The load 
line from each of these tackles con- 
nected to an electrically driven winch. 

Next, the bridge members were un- 
loaded by the shop cranes and placed 
one on each side of the gin pole, and 


the crane was assembled diagonally 
across the runway. The trolley carry- 
ing the hoist equipment was placed on 
the short end of the crane relative to 
the gin pole. After a test lift for load 
balance, the trolley was moved to give 
proper balance and lashed in place. 

Tag lines were connected to each end 
of the crane to control its position while 
being lifted. The four winches were 
then started and the crane lifted to its 
proper position above the runway. Once 
in this position, it was easy to swing the 
crane to its proper location with its 
wheels over the rails ready for lowering 
on them. When the crane was on its 
rails it was easy to remove the rigging 
and complete the assembling job. 

You may never have to do a crane- 
erecting job, but it is well to remember 
the methods used on this one as they 
may come in handy when handling any 
heavy load with temporary equipment. 

Cincinnati, Ohio H B McDermip 


level in the gage glass and check it by 
the gage cocks before starting and at 
least once each shift. Observe water 
level frequently, bearing in mind that it 
may drop if steam flow is interrupted 
suddenly and may rise with peak steam 
demands. 

2. Allow sufficient time when starting 
or increasing steam output. Forcing a 
cold boiler may cause leakage or over- 
heated plates. Exceeding safe combus- 
tion limits on peak loads may damage 


the boiler or the refractories in its fur- 
nace walls. 

3. Constantly watch for defects. When 
boiler is shut down examine fire sur- 
faces for bulges, indications of leakage, 
or other defects. Because leakage during 
operation may indicate a dangerous con- 
dition and promote external corrosion, 
immediate attention is important. Do 
not attempt to repair a boiler under 
pressure. If a defect is serious or ques 
tionable, shut down the unit for examin- 
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ation by an authorized boiler inspector. 

4. Frequent appliance tests are rec- 
ommended. Test the safety valve daily 
by its lifting lever, and weekly by rais- 
ing boiler pressure. Do not operate the 
boiler if the safety valve does not blow 
at the pressure at which it is set. Blow 
boiler down daily when load is light, 
and more frequently if necessary to 
meet any local requirements. Also, 
blow out water column and gage glass. 

5. Be familiar with boiler’s internal 


conditions. Keep oii out of the boiler, 
and use approved methods of scale con- 
trol. Deposits of either oil or scale may 
be dangerous. Open boiler periodically 
for washout and examination. Do this 
frequently after any change in feedwater 
supply or treatment. 

6. Operate all valves with care. 
Slowly operate valves controlling flow. 
Put a boiler on the line only when 
boiler and header pressures are equal. 

Canton, Mass. Harry M Sprinc 
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NO MACHINE TOOLS FOR VALVE-SEATING JOB 


How MECHANICS do their work in out- 
of-way places may be instructive as 
well as interesting. While chief engineer 
on a boat that called at Shanghai it 
was necessary to have some valves re- 
seated. Some Chinese mechanics came 
aboard to do the job and all that each 
had to work with was a hammer, a file 
and some grinding compound. Such 
equipment did not hold much promise 
for a good job, but the mechanics proved 
to be masters. 

They first removed the disk and stem 
from the valve body, then the disk from 
the stem. They reassembled the disk 
and its stem with a washer, between the 
two, Fig. 1. This permitted making the 
disk fast on its stem. Coarse grinding 
compound was put on the valve seat 
and the disk given several turns on it. 
This left a ring on the disk and seat 
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that could be clearly seen after they 
were cleaned, and showed how the two 
matched. If the seat and disk were 
pitted or scored by wire drawing, the 
two were ground until all defects dis- 
appeared. 

The mechanics then took the disk to 
the bench and filed back its seat edges 
down to the ground surfaces, Fig. 2, 
being careful not to touch this surface. 
All the time the mechanic was filing he 
kept turning the disk, until it had a 
bevel of about 45 deg. With this opera- 
tion completed, the disk was given a 
final fitting to its seat with fine grinding 
compound, and cleaned with oil rubs. 

This proved one of the best jobs we 
ever had done and I have since reseated 
valves by this method. With a little care 
and practice an excellent job results. 


Flushing, N. Y. S M ELonka 


Small Steel Brush Cleans 
Armature and Stator Slots 


AFTER COILS ARE REMOVED from arma- 
ture or stator slots it is quite a job, 
without special tools, to clean out the 
small pieces of insulation that adhere 
to the slot’s sides. I have found that 
a small, round steel brush driven by a 
portable electric drill is an efficient 
tool for this purpose. The brush is 
pushed through the slot and worked 
back and forth while the electric drill 
rotates it. After the brush has done its 
work a sharp-pointed tool can quickly 
remove any bits of insulation remain- 
ing in slot corners. 
a W E Warner 
Woodford Green, England 


Wire Guard Retains 
The Woodruff Key 


THE WOODRUFF KEY in a gear shaft was 
continually getting lost when the gear 
was pulled off for changing. This was 
because the position of the shaft could 
not be determined easily when the ma- 
chine was stopped; if the shaft stopped 
with the key underneath, it was diffi- 


Key-retaining spring wire~ 
Woodruff key 


Wire clearance slot 
in gear keyway, 


cult to prevent it falling out as soon as 
the gear was removed. 

The drawing shows the simple de- 
vice we use to retain the key. A small 
hole was drilled in the shaft’s shoulder 
and another just ahead of the key. A 
piece of spring wire was then bent at 
right angles and pressed into the holes 
as shown. In the gears a saw slot was 
made in the bottom of the keyways to 
clear the wire and our lost-key trouble 
was over. 


Leeds, England H Moore 
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Exercise your engineering wits by submitting answers to these questions fresh from the plant. Suitable 
material will be paid for; answers accompanied by sketches or photographs command additional pay 


4—How Shall | Handle 
Hard Water From a Well? 


WE WISH TO SUPPLEMENT and improve 
our East African factory water supply 
by lifting or pumping extremely hard 
water from a 300-ft well. We plan to 
treat the water by passing it through a 
zeolite softener, which we propose to 
build ourselves. 

We considered deepwell pumps for 
the job, but in view of heavy scaling in 


_ the pump and lines, and the water-level 


variation, which is about 50 ft in a 6-in. 
casing, we think air lift will be more 
satisfactory. 

A minimum of 1500 imperial gallons 


‘an’ hour must be raised, and this water 
‘treated so it is suitable for diesel cool- 


ing and household use. Calcium car- 
bonate causes the principal scale de- 
posit, the water having a total hardness 
of 94.4 ppm. 

Can Power readers tell me whether 
air lift is preferable to submerged 
pumps for this duty, remembering the 
heavy scaling? If so, what horsepower 


prime mover is needed to drive the com- 
pressor to lift the quantity of water re- 
quired? What are the principal dimen- 
sions for a softener to treat 35,000 gal. in 
24 hr?—JEC 


2—What Is Safe Way to 
Burn Fiber in Hrt Boiler? 


WE INTEND TO INSTALL a 180-hp hrt. 
boiler with an underfeed stoker, burn- 
ing bituminous coal. The boiler will 
have a setting of about 9 ft. We have 
a great deal of waste fiber from our 
plant operation. This fiber, which varies 
from coarse broom straw to fine hair 
fiber, will be cut up and blown into a 
hopper near the roof. From the hop- 
per the fiber will come down a large 
pipe to a point a short distance above 
the coal hopper for the stoker. A con- 
veyor, running down the side of the 
hopper and through the pipe, will keep 
the fiber from wedging. A slide across the 
bottom of the hopper will hold back 
fiber until wanted. Near the bottom of 


the large pipe will be a smaller pipe with 
air blowing through it at high velocity. 
This pipe will carry the fiber into the 
furnace, and supply nece com: 
bustion air. I do not know what the 
combustion rate is, but I believe it is 
quite high. 

Will Power readers advise what opera- 
tion is best and safest? If someone has a 
similar system I would like to see a 
sketch showing how it works——HGP 


Editor's Note: Every month sev- 
eral good answers cannot be pub- 
lished because they arrive too late 
to meet the deadline. 

Give your answer a chance; be 
prompt with your reply. All an- 
swers that reach us before the 
22nd of January will receive con- 
sideration for the next issue. Let 
yours be among them. 


How Is Slag Avoided 
On Superheater Tubes? 


( This is Question 1 from the November 
issue, with best answers from readers) 


We have five 48,000 lb-per-hr Stirling 
type boilers. Superheater tubes are lo- 
cated as in sketch Q-1, Nov, page 119. 

These Stirling-type boilers are fired 
with blast-furnace gas. The dust con- 
tent varies from 0.7 to 2.0 grains per 
cu ft. Superheaters are continually 
stopping flue-gas passage because dirt 
and slag collect between the tubes. 
There are two rows of tubes with both 
headers at the bottom. Gas passes 
through four rows of tubes, which are 
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staggered so there is no direct pass- 
age through them. 

Present soot blowers are located at 
points designated by o, and the arc 
through which they blow is indicated 
by arrows. Proposed new soot blowers 
are designated by x’s. Blower between 
superheater tubes would have to be 
retractable because there is no means 
of supporting it. Superheater tubes 
are about 18 ft from bottom drum to 
top of bend. Heavy lines are baffles. 
Arrows mark path of gas. Can Power 
readers suggest a better way to remove 
or prevent this accumulation of dirt 
and slag?—LBWV 


Remove Cast-Iron Rings 
To Eliminate Slag 


LBW’s sSUPERHEATER is probably built 
up of hairpin loops with cast-iron 
rings shrunk on the tubes. To solve 
his slagging problem, I suggest that 
cast-iron sections be removed, and tubes 


le bare of slag-supporting rings. 

ngs are applied to increase heat 
transfer. They offset this purpose, 
however, by becoming a receptacle to 
collect dust, flyash and slag. 

I suggest that a groove or slot be 
cut in the cast-iron fins, with an acety- 
lene torch, the full length of the ele 
ment. With a blunt wedge-shaped tool 
about 4 in. wide, such as is used with 
an air gun, the rings can be split open 
easily. 

After removing the castings, flue gas 
will have a free passage, slag accumu: 
lation be eliminated, and probably 
steam temperature will show an 
increase. 

Additional soot blowers will not 
relieve the present condition because 
only a small section receives a direct 
blow. But if more soot blowers are 
applied, fixed units running parallel 
to the elements will be more effective 
than the present arrangement. 

Bogota, N.J. E C Grier 
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Superheater. 


Blow Superheaters Through 
Holes In Side of Boiler 


WHEN A SUPERHEATER extends past the 
boiler baffle, and across combustion-gas 
flow as does LBW’s unit, it catches 
considerable incombustible material. 
This causes more slag than on a super- 
heater that lies parallel to gas flow and 
almost completely to rear of baffles. 

If LBW’s superheaters are kept clean 
and free of slag, they have an import- 
ant advantage over the others men- 
tioned. That is, they deliver steam at 
a much greater degree of superheat, 
because cross flow gives more effective 
heat transfer than parallel flow. 
Undoubtedly the best location for blow- 
ing out the slag and dirt is from center 
space of superheater. 

This can be easily done by cutting 
a row of holes through sidewall oppo- 
site center space of superheater. Holes 
should be cut out large enough to imbed 
a pipe. Pipe center should correspond 
— space in superheater, sketch 

If a door exists in wall opposite 
superheater it can be used with holes. 
By operating a hand blower through 
holes, each section can be cleaned of 
heaviest accumulations. 

Damper should be opened to give a 
negative draft through the passes, so 
flyash, dust or hot gas cannot strike 
operator while he is blowing tubes. 
Goggles and gloves are a further safe- 
guard. This method does a good job 
as full steam pressure is brought to 
bear on slag, thus cracking and blow- 
ing it from tubes. 

Montreal, Que. ARTHUR BELTON 
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improved Combustion 
Should Eliminate Slag 


WHILE A WELL-PLANNED SOOT BLOWER 
can reduce difficulty due to dust, I do 
not believe they are the solution to 
LBW’s slag problem. When temper- 
ature of gas entering the superheater 
surface is above ash-fusion tempera- 
ture, as it seems to be here, slag 
deposits are possible. Nature of blast- 
furnace gas can cause secondary com- 
bustion in zones intended for heat 
absorption if burner equipment and 
operating procedure are not correct. 
This secondary combustion may pro- 
long the temperature above the ash- 
fusion temperature long enough to 
make possible deposits of molten ash 
on superheater surfaces. He should 


Soot 


blowers 


direct his efforts towards completing 
process of combustion in the furnace 
proper so heat-absorbing surface in 
first pass may cool gas below ash- 
fusion temperature. Secondary air, 
properly admitted, shortens flame 
travel. Excess air, even to the extent 
of lowering thermal efficiency somewhat, 
may prove a practical advantage. 
Bronx, N.Y. H H Demuine 


Rearrange Soot Blowers 
For Best Results 


ConDITIONS DESCRIBED by LBW are 
exceptionally bad. Evidently particles 
of ash and slag carried along by com- 
bustion products are in a plastic state, 
and so adhere to heating surfaces with 
great tenacity. Naturally gas passages 


close up more rapidly than with ordin- 
ary soot and flyash. 

My experience in slag removal has 
been that removing agent (water or 
steam) must of necessity impinge 
directly upon the accumulation to 
lower temperature to the point where 
it hardens and breaks loose from the 
surface. 

In rearranging soot-blower elements 
LBW should place them so steam 
issuing from nozzles comes in contact 
with the superheater tubes. Sketch 
1-B shows how to place blower elements. 
Upper blower will probably have to be 
retractable, as LBW suggests. 

There is not much danger of tube 
injury by the action of blower jets, 
with slag forming as rapidly as LBV 
states. It would be wise, nevertheless, 
to examine superheaters whenever there 
is opportunity. If signs of grooving 
are discovered he should move blower 
elements farther from tubes. 

Duluth, Minn. E R WEeEsBeEr 


Set Superheaters 
In New Position 


ABOUT THE ONLY WAY LBW can avoid 
slag on superheater coils is by altering 
position of superheaters. 

Sketch 1-D shows original position of 
coils and present soot blowers as well 
as proposed location of blowers. The 
real trouble is that LBW has a form 
of stagnated gas—in other words, poor 
circulation. Where gas enters super- 
heater coils, movement is slow; there- 
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fore dirt, soot, etc, collects on coils. 
Sketch 1-D also shows altered position 
of coils, which allows good circulation 
so soot, dirt and other foreign matter 
passes on through superheaters. 
Quincy, Fla. D J ParMeER 


Use Dry Steam or 
Air in Soot Blowers 


REFERRING TO sketch 1-E, slag can be 
avoided by blowing superheater tubes 
at regular intervals. Before this is 
done, look at the present position of 
superheaters, as shown. If the super- 
heater is moved to new position at b 
it will save changing soot blowers. 
LBW should also make sure that the 
steam supply to blowers is dry. Wet 
steam has a tendency to cause scale 
on the outside of tubes, and it cannot 
be removed by blowing alone. To pre- 
vent dirt or other sediment being baked 
on tube surface make sure there is no 
moisture in the steam. Steam from 
the superheater could be used for blow- 
ing the tubes. If not, use a dry-air 
supply, making sure all moisture is 
removed before blowing the tubes. 
Another suggestion is that the first 


baffle be changed and two added in 
the last pass, sketch at a. With LBW’s 
present setup, soot blowers will be in 
an ideal spot if the superheater is 
moved closer to first bank of tubes. 
With new soot-blower arrangement, top 
blower would not do much _ good 
throughout the arc of travel. 

If LBW does not change his baffle 
now, as shown, he should do it at the 
first opportunity because the entire 
superheater will then get the benefit 
of the combustion products. 

Philadelphia, Pa. W T Mutien 


Clean Blast-Furnace 
Gas Before Firing 


IN REMOVING SLAG, I suggest LBV 
strive for a cleaner fuel. If the blast- 
furnace gas is produced by use of raw 
bituminous coal instead of coke it con- 
tains a high percentage of tar and other 
volatiles in suspension. If this is not 
removed before firing it into the boiler 
the unburned portion collects on boiler 
and superheater tubes. 

Baffle arrangement in LBW’s boiler 
causes many back eddies in gas flow. 
This gives gas impurities a chance to 


—~ 


fing 
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settle out and deposit on tubes, thus 
forming slag. 

Unless provision is made for remov- 
ing largest percentage of these impur- 
ities, I suggest that LBW rebaffle boilers 
as in sketch 1-C. This gives a more 
streamlined flow over superheater tubes 
and tends to lessen deposits. 

If additional soot blowers, placed at 
X in sketch, are used often, it helps 
keep tubes clean. Also, a good filter- 
ing process should be provided to clean 
the gas before firing. 


Des Moines, lowa S R Hicecins 


What Is Easy Way to 
Defrost Cooling Coils? 


( This is Question 2 from the November 
issue, with best answers from readers) 


In our meat-packing plant defrosting 
cooling coils causes much unpleasant 
labor. We have several Gebhart fin- 
type forced-circulation cooling units to 
assist the stands of pipe in the various 
large room-size boxes. All are kept at 
38 F except one, which is connected to 
a separate 15-ton machine. This one 
is held to a temperature of not more 
than 8 F. All machines use ammonia. 

Frosting blocks off the air space com- 
pletely within two or three days, and 
the forced-air circulation between the 
fins stops. In the freezing room this 
condition is so bad that we have to 
defrost the evaporator every day. 
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In cooling rooms we simply shut off 
cooling units until they defrost, and 
catch the devil when the box tempera- 
ture goes too high and thus spoils the 
food. 

In freezing room we shut off refrig- 
erator and spray hot water on finned 
unit. This is the worst job imaginable. 
Nozzles freeze, melted ice refreezes, and 
room temperature goes up. 

The management will not install lines 
to circulate hot gas for defrosting. 
What can we do to improve our present 
procedure?—HHD 


Electric Heater 
Will Defrost Coils 


WALK-IN REFRIGERATION BOXES de- 
scribed by HHD do not have the proper 
frosting and defrosting cycle set on the 
machine. If the system is engineered 
properly, temperature of boxes comes 
down to 36 F, and then the machine 
stops. Coils should then defrost in 
this off-cycle with room temperature 
rising no higher than 38 F. This cycle 
is repeated. Naturally, there should 
be some means of carrying off con- 
densate from defrosted coils to drains 
outside of the box. 

Freezing-room unit is assumed to be 
a forced-convection type. If so, one of 
two defrosting methods may be em- 
ployed: (1) Open bypass valves at the 
machine and close suction shutoff 
valve and discharge shutoff valve. The 
cycle will then be reversed. Sketch 
2-A shows valve layout. Hot discharge 
gas will be pumped to the coils and 
they will defrost. Make certain the 
water valve, if automatic, is blocked 
open so condenser will not freeze. 
(2) Install louvers in front and back of 
coil, with an electric heater inside. 
To defrost, shut off refrigeration liquid 
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line, close louvers and turn on heaters. 
If this is done daily, when there is 
little traffic in the boxes, coil can be 
kept fairly clean. 
F D RaApHAELIAN 
Asbury Park, N. J. 


Divide the Evaporator 


Since hot-water defrosting is used, I 
assume that the coil is equipped with 
a drain and a water line that is self- 
draining when the water is turned off. 
HHD should connect this water line 
to a cold-water supply; remove the 
spray nozzle and install a short length 
of rubber hose. 

To defrost, first stop the compressor 


and fan. Then flood the coil with cold 
water to avoid spray. Start washing 
near the drain, and work up the coil 
as the frost is removed to avoid freez- 
ing the defrosted wash water. After 
defrosting is completed, turn off water, 
and allow a few minutes for drain and 
water-supply lines to empty. Start the 
fan to blow off any water on the coil, 
and then start the compressor. 

There are many ways to defrost coils 
by hot gas from the compressor, but 
most of them involve considerable 
expense for valves, pipe and heat 
exchangers. But if the compressor is 
equipped with a valve and bypass mani- 
fold and if the evaporator coil can be 
divided into two sections with a valve 
between them, a relatively simple hot- 
gas defrosting system can be installed. 

Run a small line from discharge side 
of compressor manifold to the evapor- 
ator, thus bypassing the condenser, 
receiver and expansion valve. Install 
a valve at midpoint of evaporator, 
sketch 2-B. 

To defrost, close receiver discharge 
valve (d), evaporator valve (a), and 
open bypass valve (b). Then crack 
evaporator valve (a), which becomes a 
manually operated expansion valve. 

Evaporator section I will now defrost 
and excess gas will flow into condenser 
and receiver. 

After section I is defrosted close 
condenser valve (c) and suction valve 
(f).° Open compressor-discharge valve 


(Continued on. page 168) 
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F WRIGHT 


In the fifth of a series, E F Wright, 
chief engineer, reciprocating pump di- 
vision, Worthington, selects questions 
and answers that give practical under- 
standing of construction, operation, 
characteristics, troubles and remedies. 


Q 1—What are major differences be- 
tween vertical and horizontal power 
pumps? 

A—Nearly all vertical pumps are sin- 
gle-acting, whereas double-acting pumps 
predominate in horizontal designs. Sin- 
gle-acting arrangements more or less 
dictate outside-packed plungers for all 
pressures in vertical pumps contrasted 
to piston liquid ends for a considerable 
pressure range in horizontal types. 
Three-plunger or triplex arrangement is 
common for vertical pumps, with 5- 
plunger or quintuplex units as an alter- 
nate. Most horizontal pumps use two 
crank throws with a double-acting fluid 
end to obtain a 4-cylinder effect. Ver- 
tical pumps tend toward shorter stroke, 
higher rotative speeds, and greater unit 
plunger loads than horizontal pumps of 
equivalent power ratings. Thus for a 
given pressure, vertical pumps have 
larger plungers and shorter strokes than 
horizontal. 


Q 2—What are the common types of 
vertical power pumps? 

A—They are: (1) open-frame, low- 
or moderate-speed (2) semi-inclosed 
frame, essentially a larger and higher- 
quality version of open frame pump 
with arrangements for better lubrication 
of all moving parts (3) totally inclosed 
frame arranged with full-circulating lu- 
bricating system for higher operating 
speeds (4) inverted vertical pump with 
totally inclosed frame, and with fluid 
cylinder above power end. (5) Vari- 
able stroke totally inclosed-frame pump. 


Q 3—What is an open-frame vertical 
power pump? 

A—Fig. 1 is a cross-section through 
one cylinder of typical open-frame ver- 
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5—Vertical and Special Power Pumps 


tical triplex power pump. One casting 
makes frame, cylinders and crosshead 
guides; valves and piping connections 
are in a separate bolted-on valve chest. 
Plunger and crosshead are combined in 
a single hollow casting and stuffing 
boxes are integral with the cylinder. 
Except in larger sizes, crosshead end 
of connecting rod has a non-adjustable 
bronze bushing. 


Q 4—What is a semi-inclosed vertical 
power pump? 

A—It is generally like the open- 
frame pump plus sheet-steel inclosures 
around gears and crankshaft, connect- 
ing rods and crossheads. Larger sizes 
are built in a variety of arrangements; 
it has a better lubricating system than 
the common open-frame pump. Usually 
built for higher pressures, fluid end has 
plunger pulsation chambers and valve 
passages bored in a solid-steel forging. 


Q 5—What is a totally-inclosed verti- 
cal power pump? 


bf, 


hls 


~ 


LS 


N 


Fig. 1—Cross-section of open-frame 
vertical triplex-plunger power pump 


A—AIl moving parts of power end 
including reduction gears are inclosed 
in an oil-tight casing. Fig. 2 shows 
this type designed primarily for marine 
boiler-feed service. Roller bearings carry 
3-throw crankshaft and double reduc- 
tion gears. Connecting rods are marine 
type with removable _ babbitt-lined 
crankpin bearings. Crossheads and 
crosshead-pin bearings are nonadjust- 
able. An extension piece, between cross- 
head and plunger portion entering the 
liquid and stuffing box, permits re- 
moval of plungers without disturbing 
other pump parts. Separate chest 
bolted to cylinder casting contains 
valves and piping connections. 
Q 6—What 
power pump? 
A—Fig. 3 shows a modern inverted 
vertical triplex pump. This arrangement 
provides maximum accessibility to stuf- 
fing boxes and, at the same time, effec- 
tively separates fluid end from inclosed 


is an inverted vertical 


Fig. 2—Totally inclosed vertical pow- 
er pump primarily for boiler feed 
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NEMA Type 1 


Dustproof 
Enclosures 


WEMA Type 1B 
Flush 


Mounting 
Enclosures 


Also a complete line of 
one-hole and base mount- 
ing elements without en- 
closure. 


NEMA 4 Water-tight 

NEMA 5 Dust-tight 

NEMA 7 For hazardous Vapors 
NEMA 9 For hazardous Dust 
From 1 to 6 Heavy Duty Elements 


Cutler-Hammer now offers a broad - 


range of pushbutton stations and push- 
button elements for special service of 
every kind. 

Typical of the line, the oil-tight sta- 
tions conforming to automotive and 
machine tool standards, offer superla- 
tive engineering. Oilproof Neoprene 
gaskets positively seal out oil; large 
rugged terminals 
abolish the need 


SPECIAL 


SERVICE 


Heavy Duty 
Pushbutton 


Enclosures 


Also Oil-tight Construction 


Oil-tight construction that really keeps oil out. 
Oilproof Neoprene gaskets positively pre- 
vent oil seepage. 


with drip-hoods and guard flanges... 
these are just a few of the scores of con- 
struction, operation and installation su- 
periorities that show why machine 
builders and machine users prefer 
Cutler-Hammer pushbutton elements 
and stations and say they have no 
equal. Write for full information to- 
day. CUTLER-HAMMER, Inc., 1358 


~ St. Paul Ave., 
Milwaukee 1, Wis. 


to form a loop in CUTLER: | AM 4 ER Associate: Cana- 


wiring; oversize 
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mer,Ltd.,Toronto, 
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Fig. 3—Inverted vertical power pump. 
Easy access to stuffing boxes. Sepa- 
rates fluid from inclosed power end 


power end. Rods extend through holes 
in the forged cylinder block from the 
power-end crossheads to the plunger 
crossheads above the cylinder. Tele- 
scoping pipes between cylinder top and 
plunger crossheads prevents entry of 
dirt or water into the power end. 
Plungers are easily removable for re- 
placement, examination, or renewal of 
the plunger packing. 

This type pump runs at sufficiently 
high speed to permit using a single-re- 
duction belt drive from standard motors 
or direct coupling to gear-head motors. 
Largest sizes sometimes have built-in 
reduction gears. 


Q 7—What is a variable-capacity power 
pump? 

A—Plunger-stroke length of this spe- 
cial power pump can be varied between 
zero and maximum to obtain full con- 
trol of discharge with constant speed. 
Variable-stroke power pumps fall into 
those which (1) provide complete sepa- 
ration of fluid and power ends, (2) have 
plungers and cylinders in same compact 
housing with what we consider power 
end of ordinary pump. 

Latter is applicable only to special- 
ized hydraulic services where the clean 
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oil pumped is suitable to lubricate all 
pump parts. The general service pump 
for handling any fluid desired has con- 
ventional plungers, stuffing boxes and 
valves in a separate fluid cylinder. Pump 
(1) may be divided into three groups: 
(a) variable-linkage (b) variable-ec- 
centric (c) swash-plate or wabble-plate. 
Q 8—What is a variable-linkage power 
pump? 

A—tThe two forms are: (1) Aldrich- 
Groff, Fig. 4 and (2) Worthington, Fig. 
5. In the pump, Fig. 4, top end of link 
L connects to plunger P and its lower 
end is guided in an arc by a guide block 


Stroke transformer 


Fig. 4—Variable-linkage plunger pow- 
er pump. Stroke and discharge are 
controlled by adjustable curved track 


Oil filter - - - 
Dischorge valve 
-Crosshead 
‘ 


B sliding in a curved track 7 in the 
stroke-transformer. Radius of this track 
is such that with the track in a hori- 
zontal or zero-stroke position the guide 
block B oscillates from one end of track 
T to the other without imparting motion 
to the plunger. For example, assume 
clockwise rotation of the crank; as it 
rotates it pulls lower end of link L and 
its guide shoe to the right in the track. 
When the crank passes dead center it 
swings link L and its guide shoe to op- 
posite end of track T. Plunger P, how- 
ever, remains motionless. 

Stroke transformer is supported on 
two end trunnions to permit tilting the 
curved track. When hydraulic pressure 
is applied to left end of piston in ad- 
justment-cylinder C, it moves to right. 
Full piston stroke tilts track T to the 
dotted-line position. 

Now, when crank turns clockwise, 
link’s lower end and its guide block B 
are pulled up the track, thus imparting 
upward motion to plunger. During 
other half of crank’s revolution it moves 
guide block B with the link to low end 
of track T. This operation pulls down 
plunger for a full stroke. By moving the 
curved track toward zero stroke, any de- 
sired stroke length and discharge is ob- 
tained. 

Pump, Fig. 5. gives same control of 
plunger stroke and discharge as Fig. 4 
by an additional link swinging from a 
fulcrum on an adjustable cradle. In 
Fig. 5, fulcrum pin P is in position 
for maximum stroke. One end of ful- 
crum link L connects to stroke changer 
S by fulcrum pin P. Other end of L 


connects to master pin P,, along with 


§ 
Connecting 
rod 
-R 
/ 
= 
Pressure 
-L 
= 
Oil pump / 


SS 
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Fig. 5—The variable-linkage plunger power pump whose stroke and discharge 
are controlled by a link swinging from a fulcrum on an adjustable cradle 
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REVOLUTIONARY 


Shutdowns and service interruptions to add pack- 
ing to expansion joints are things of the past. 


Why ? Because “Gun-Pakt” Joints can be serviced 
under full steam pressure. Insert a packing plug 
... twist a wrench... the joint’s tight, the job’s 
done. New Yarway packing rejuvenates the old. 


{ The record proves... “Gun-Pakt” means mini- 
mum maintenance. Utilities, industrial plants, 


IDEA PERMITS SERVICING 
UNDER FULL STEAM PRESSURE 


institutions, public works and other plants using 
steam distribution systems report savings of 
thousands of dollars annually in maintenance and 
operating costs with Yarway “Gun-Pakt” Joints. 


To find out more, read Yarway Bulletin EJ-1911. 
It’s free. Write today. 


YARNALL-WARING COMPANY 
100 Mermaid Ave., Philadelphia 18, Pa. 


Sectioned drawing 
of double-end, weld- 


ing-type Yarway 
“Gun-Pake’ Joint. {| 
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} varied between zero and maximum 


one end of plunger’s crosshead link 
L,, and connecting rod R. Assume 
clockwise rotation of crankshaft. As it 
rotates it pulls master pin P, toward it, 
and in doing so increases angle between 
connecting rod R and fulcrum link L. 
This action forces master pin P, to left, 
with connecting link L,, plunger cross- 
head C and plunger. This is the suc- 
tion stroke. When the crank goes over 
dead center it begins to return the 
linkage to position shown to complete 
discharge stroke. 

If fulcrum pin P and link L, are 
swung up until they are parallel with 
crosshead link L,, plunger remains at 
rest. Only result of crank rotation is 
up-and-down motion of master pin P, 
and link ends connecting to it. As there 
is no movement of pump plunger, dis- 
charge is zero. By positioning fulcrum 
pin P between zero and maximum 
stroke, the discharge from the pump is 
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Plunger 
4 
Dischorge rods 
valve 
- 
| 
® 
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Fig. 6—Variable eccentrics control 
this vertical plunger pump’s stroke 


122 (54) 


values. 


Q 9—What is a variable eccentric 
power pump? 

A—Fig. 6 shows variable-stroke ar- 
rangement built into this pump’s ec- 
centric. Except for the variable-stroke 
feature, this pump is like the inverted 
vertical-triplex, Fig. 3. In Fig. 6, the 
variable eccentric is concentric with the 
crankshaft and, therefore, in position 
of zero stroke and discharge. If ec- 
centric were moved to left against the 
crankshaft it would have maximum 
throw to produce maximum plunger 
stroke and discharge. Eccentric throw 
is adjusted by a mechanism within a 
hollow crankshaft operated by a hydrau- 
lic cylinder. 

Q 10—What is a swash- or wabble- 
plate variable-stroke pump? 

A—There are several basic arrange- 
ments. The general service one has its 
plungers in a circle with their axes 


parallel to the drive shaft’s centerline 


and attached to the wabble plate by 
ball-jointed connecting rods. Wabble 
plate is prevented from rotating but 
rides on roller bearings against a tilt- 
ing plate that adjusts length of plung- 
ers’ stroke and discharge. 


Q 1l—What is a_ close-clearance 
plunger pump? 

A—tThis special pump is used when 
discharge pressure is high enough for 
compressibility of the fluid pumped to 
have a decided effect on pump’s volu- 
metric efficiency. A close-clearance de- 
sign is desirable when pumping water 
to pressures above 5000 psi. Most oils, 
particularly the lighter fractions, have 
compressibility much greater than wa- 
ter, and close-clearance design may be 
desirable at pressures as low as 2000 
psi. Fig. 7 shows a small hydrostatic 
test pump for 10,000 psi. Despite high 
pressure its close clearance makes it 
possible to obtain volumetric efficiency 
in excess of 90%. 


Q 12—What types of bearings are used 
in vertical power pumps? 

A—Except main crankshaft bearings, 
vertical and horizontal power pumps 
use very much the same types of bear- 
ings. Unlike the horizontal pump, the 
vertical pump has main-bearing work- 
ing loads along the same line as the 
load due to the weight of the parts. 
Thus vertical pumps may use simple, 2- 
part, horizontally split main crankshaft 
bearings. Fig. 1 shows this type. Since 
the principal working load is vertically 
upward the bearing cap must be firmly 
held as in this case by four instead of 
two studs. Large semi-inclosed pumps 


‘Crankshaft 


Fig. 7—Close-clearance high-pressure 
pump for high volumetric efficiency 


sometimes have wedge-adjusted main 
bearings. Totally inclosed vertical-trip- 
lex pumps often use tapered roller bear- 
ings at each end to support the crank- 
shaft although largest-sized triplex 
pumps usually have sleeve bearings be- 
tween each crank throw. 


Q 13—What types of variable-capacity 
plunger pumps are used for closed-cir- 
cuit oil hydraulic applications? 


A—Two basic types are often used 
(1) axial-piston variable-stroke and (2) 
radial-piston variable-stroke. They are 
built in several designs by American 
Engineering Co; Northern Pump Co: 
Oilgear Co; Sundstrand Machine Co: 
Vickers, Inc; Hydraulic Press Mfg Co: 
Superdraulic Corp. Most of them were 
described in Power, March, 1945, p 83. 
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The new Sunvis “900” Tursine O1ts are a postwar 
development to meet the lubrication requirements 
of the most modern, high-speed, high-temperature, 
high-pressure turbines. The life characteristics of 
these oils are far in excess of present-day demands, 
and we predict performance equal, or superior, to 
that of any other turbine oils. We invite the inquiries 
of public utilities and other turbine operators. 


-<SUNOCU=> SUN OIL COMPANY - Philadelphia 3, Pa. 


Sponsors of the Sunoco News-Voice of the Air—Lowell Thomes 
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> TuHIs is THE EIGHTH in a series of 
questions on water conditioning, direct 
from the files of Karl Herstein of Her- 
stein Laboratories, Inc, and John Shot- 
well, consulting engineer. Additional 
questions from readers are also given 
consideration if they fall within the 
class of general interest in boiler- and 
process-water treatment. In this month’s 
letter the authors discuss the causes of 
boiler corrosion and explain the various 
reactions on metal parts. 


Goodwater Laboratory 
Drum City, U.S.A. 
Dear Chemist: 

I would like you to explain in simple 
language the causes of boiler corro- 
sion and how it acts. 

Yours truly, 


Walter Tender 


Dear Walter: 

Corrosion is the disappearance of a 
structural material by nonmechanical 
action. It is a chemical process, during 
which solid material is dissolved and 
eaten away by a gas or liquid, through 
the formation of volatile or soluble com- 
pounds of the solid and gas, or liquid. 

The iron of pipes, tubes and boiler 
drums appears stable from a mechani- 
cal point of view, but it is not stable 
chemically. To the chemist, iron is an 
active metal, which greedily absorbs 
oxygen to form iron oxide or rust. 
Iron also readily reacts with water, 
acids, or many salts dissolved in water. 
But an impervious coating of insoluble 
iron oxide usually protects the iron, 
preventing or slowing down attack on 
the metal. Thus it remains in useful 
form for a long time. If this protective 
coating becomes broken or is removed, 
the bare iron so exposed is readily at- 
tacked, or corroded. This action may 
be general or local, see sketch. 

If a solution in contact with the metal 
is able to dissolve the oxide film and 
prevent it reforming, the solution at- 
tacks the entire metal surface, and 
corrosion appears as a general wasting 
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QUESTION 


ByK™M Merstels ane Shotwell, 


WHAT CAUSES 


away of the whole area. This type of 
corrosion is produced by acid or hot 
caustic solutions. Such action is used 
beneficially in removing scale formed 
during rolling operations by pickling 
the plates in acid solutions containing 
inhibitors. The latter form a protective 
film over the freshly exposed surface 
and prevent the acid destroying valu- 
able metal. Similarly, water containing 
acids, either from stack gas, indus- 
trial waste or natural sources, causes 
general corrosion in piping or boilers. 

Localized corrosion is commoner, and 
it is often difficult to explain why the 
metal surface should corrode at some 
points and not others. But this be- 
havior may be generally described as 
being caused by the incomplete forma- 
tion of a protective film, or its punc- 
ture in some manner. 

Pitting is commonest in vessels con- 
taining natural waters. In a well-de- 
veloped case the surface is a mass of 
tubercles. Upon removal, the original 


surface appears to be almost smooth, 
but close examination discloses the mill- 
scale surface to be covered with cracks, 
and under each is a pit filled with 
magnetic oxide of iron. 

Metal parts, that have been cold 
worked or subjected to stresses in serv- 
ice tend to pit most rapidly in the 
regions of localized stress. These pits 
take the form of sharp grooves and 
penetrate deeply into the metal. If 
service stresses fluctuate, the pits 
deepen and accelerate failure by fa- 
tigue cracking. This is often called 
corrosion fatigue. 

Metals do not exist as one uniform 
piece, but rather as extremely fine 
grains intimately fastened together. 
Caustic embrittlement, a type of lo- 
calized corrosion, attacks a metal along 
the grain boundaries and causes inter- 
granular cracking. 

Yours truly, 
Chemist 
Goodwater Laboratory 


In Water 


Ca** 


Not Cot* cir 


[ron plate 


The protective covering of scale 
Ciron oxide) contains flows which 
allow water to reach the iron. Iron 
oxide andiron then set up an electric 
current, dissolving the iron in the 
solution of salts. The dissolvediron 
forms a skin of iron hydroxide over 
the flaw. Heating and drying turn it 
into porous -form of iron oxide 


CORROSION OF JRON PLATE 
In ‘Dilute HCI Acid 


Acid attacks the entire 
surface, no protective scale 
is formed 


Ci = Chloride 

= Sodium 
co, = Carbonate 
Mg = Magnesium 


= Sulphate 
OH = Hydrate 
Ca = Calcium 
Fe = Iron 


If a film of scale, such as iron oxide, sticks to the metal, corrosion in water 


occurs at breaks in the coating. With diluted acid, the corrosion is uniform 
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WHAT YOU FACE BUYING 
STEEL VALVES 1947 


An Annual Report to Steel Value Users 


| ile BEEN FIVE YEARS since most types of 
steel valves have been readily obtainable on 
short deliveries. What is the outlook now? 

In general, the situation is much better on small 
valves, and just about as tight, or perhaps even tighter, on 
large valves. 


WHY SHOULD THAT BE? 


The principal reason is that throughout the war 
the Navy and Maritime Commission were just about the 
biggest users of steel valves. Marine power plants usually 
run to smaller sizes than land power plants. Therefore, the 
smaller sizes of steel valves were in very short supply. 

Since the end of the war, construction of land 
facilities has increased substantially. With that has come a 
great demand for the larger sizes of valves. 


MORE LEAD TIME 


| ep GE VALVES require more lead time in 

the procurement cycle. For the higher pres- 

sures and temperatures particularly, they are not usually 
stocked and production runs are necessarily shorter. 

Of course, even in the smaller sizes, “specials” 
take time. Standard valves are in regular production, and 
while requirements are still so heavy that a few large orders 
may all but wipe out available stocks, they come through 
regularly with normally little delay. Special flange facings, 


materials or design changes greatly retard deliveries, how- 
ever. 


SO, WE SUGGEST THAT 
SO FAR AS POSSIBLE, YOU... 


1, Place orders, particularly for large valves, well in 
advance of requirements. 


2. Avoid specials. 


NEW OPERATING CONDITIONS 


HERE IS A DISTINCT TREND in nearly 

every service for which steel valves are 

used, toward higher pressures, higher temperatures, or a 
combination of the two. 

Many new valve designs have been introduced 
to meet these new requirements. Edward, a pioneer in steel 
valve development, has done a great deal of research and 
design work on welded bonnet valves, pressure sealed bon- 
net valves, re-contouring of bodies for lower pressure 
losses, high alloys for temperature extremes and welded 
lines, and many construction details. 

To take full advantage of these advancements, 


sales promotion material, we suggest that you give us an 
opportunity to work with you in the early stages of any 
expansion program you plan. 


COMBINED RESEARCH FACILITIES 


There has been great progress in steel valve re- 
search during the past few years. Much specific data on 
valve installation and operation, never before available, is 
now in our files. 

Furthermore, as a unit in the Rockwell Manu- 
facturing Company, Edward has access to the research and 
engineering departments of a number of other plants, most 
of them serving related fields. 

Often, we can help you with problems which 
you face. Don’t hesitate to call upon us. Our laboratories 
and engineering research departments are operated not for 
development alone, but for customer service as well. 


LESS PRESSURE ON 
RAW MATERIALS 


ONG RANGE PREDICTIONS are at this 

time very difficult, particularly in view of 

the uncertain labor outlook. Barring extensive plant clos- 

ings in key industries, however, we feel that steel valve 

raw material shortages will be only spotty and not of long 

duration. Labor supply, though, particularly in the skilled 

categories, keeps us from approaching maximum output. 

It appears that the demand for steel valves will 

be quite extensive for most of 1947 at least. A sufficiently 

large number of major projects are under way or definitely 

projected to assure that. As a matter of fact, shortage of 

consulting engineering time seems to be all that is holding 
up many more projects. 

You will therefore, we feel, be the gainer to 
anticipate your steel valve requirements as far into the 
future as possible. Whether it be for boiler room, petroleum, 
industrial, technological or marine service, if steel valves 
are required, Edward can help you. In size range we build 
valves from 4 in. to 14 in., and in pressures, we build 
valves for services from 150 psi up. 


some of which are not yet fully covered in catalogs and ROCKWELL MANUFACTURINGCOMPANY EASTCHICAGO, INDIANA 
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> MUCH HAS BEEN wriTTEN from time 
to time about pointing off, or finding 
the decimal point, in answers to continu- 
ous multiplication and division prob- 
lems. Most methods are based on 
powers of 10. Some are easy to under- 
stand and apply while others require 
an extensive knowledge of powers of 10. 
The method suggested here doesn’t in- 
volve a lot of theory or memory work. 
It is a straightforward common-sense 
method applied by inspection. A little 
practice makes you familiar enough 
with the method to use it easily, This 
pointing-off method is useful as an ad- 
ditional timesaving feature slide- 
rule computations. 
Problem: 24493 = 

From the slide rule we see that the 
answer (digits only) is 227. Question 
is: Where do we put the decimal point? 

By inspection multiply first digit of 
each factor and select nearest correct 
result from answer. Place a temporary 
decimal point here for reference only. 
Thus 2x9 = 18. Inspecting 227 at the 
front end, we see that nearest thing to 
this correct product is 22 because 
neither 2 nor 227 is possible. So far one 
digit of each factor in problem and two 
digits in answer have been accounted 
for. In each factor, count digits to left 
of decimal point that haven’t been 
used. Two digits in first factor and one 
digit in second remain, making a total 
of three. Move temporary decimal point, 
to right of 22 in answer, as many places 
as there are unused digits in problem, 
three in this case. Use 7 as the first 
place and add zeros to fill out. Answer 
is 22,700, or 244x93 = 22,700. 


Problem: 4.25 X27.4 = 

From slide rule, answer is 1165, 
digits only. By inspection 4x2 = 11. 
There are no remaining digits to left 
of decimal point in first factor and only 
one in second. Move decimal point of 
11 in answer one place to right, making 
final result 116.5. Therefore, 4.25x27.4 
= 116.5. 

Problem: 3042 19,862 = ? 

From slide rule, we read 6075. By 

inspection 3x1 = 6. For convenience, 
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TIPS 


PI—SLIDE RULE, Part 6: Finding the Decimal Point 


and also to help in longer problems, 19 
can be called 20 and only the 2 used. 
Then 3x2 = 6. There are 3 unused 
digits in the first number and 4 in the 
second, making 7 total. To 6 of answer, 
add 7 places to locate final decimal 
point. Therefore 

3042x19,862 = 60,750,000. 


NUMBERS LESS THAN 1 


So far only numbers greater than 1 
have been used in problems; now let us 
try numbers less than 1. 


Problem: 0.065 X 4832 = ? 

From slide rule we find 65x483 = 314. 
By observation we say 6x4 = 31. In 
first factor, count number of zeroes to 
right of decimal point, plus digit used 
in multiplication by inspection. In this 
case there are 2 such places, including 
the 6. Note, also, that there are 3 un- 
used digits in second factor. Subtract 
number of places obtained for factor 
less than 1 from number of places ob- 
tained for factor greater than 1, 3 — 
2 = 1. So move decimal point one place 
to right in results indicated by visual 
multiplication. Answer is 0.065x4832 = 
314. 

To sum up, for numbers greater than 
1, decimal point moves right, and for 
numbers less than 1, decimal point 
moves left. 


Problem: 0.00965 312'= ? 

Slide rule indicates answer — 301 
From above method decimal point is 
located between 3 and 0, so 0.00965x312 
= 3.01. Do you agree? 

When two numbers less than 1 are 
multiplied, decimal point of visual 
product always moves to left. Count 
places to right of decimal point, includ- 
ing digits used in visual multiplication 
for both factors, and move decimal point 
of visual answer to left this amount. 

Problem: 0.00325 x 0.000813 = 

From slide rule 325x813 = 264. By 
observation 3x8 = 26. Number of places 
to right of decimal is 3 for first factor 
and 4 for second. Since 3 + 4 = 7, 
move decimal point of 26 to left 7 
places. Result: 0.00325x0.000813 = 
0.00000264. 


JOHN KING* GIVES HELPFUL HINTS TO EVERYDAY 1 
USERS OF NUMBERS AND HOMESPUN MATHEMATICS © 


Now try several factors in combina- 
tion to make method more useful: 
Problem: 86.1 4228 x0 _.069 18.21=? 

Slide rule gives answer = 457. By 
inspection 8x4x6xl = 457. From first 
number we get 1 unused digit, from 
second 3, third —2 (negative sign is 
used as decimal point must shift left 
this amount) and fourth 1. Adding these 
values algebraically we get 3: therefore 
to answer by inspection we add three 
places and get 457.000. If number of 
places to move decimal point is nega- 
tive, move decimal point to left. 


MULTIPLICATION AND DIVISION 


Division is same as multiplication, 
above, except number of places is sub- 
tracted for division by numbers greater 
than 1, added for numbers less than 1. 

Problem: =? 

Slide-rule answer is 904. By inspec- 
tion we state that 29 divided by 3 = 9. 

This leaves 2 unused places above the 


line and 1 below, Since 2 — 1 = 1, 
move decimal point 1 place to right: 
2943 
32.6 
Problem: = =? 


24 .6X179.3 
From slide rule. answer = 186. By 
inspection, 8 divided by 2x! = 1. There 
are 2 unused places above line and 
1 + 2 or 3 below. From this we get 
2 — 3 = —1. Therefore decimal point 
of answer moves one place to left and 


becomes 0.186. 


16X72 
Problem: = ? 

By slide rule we get 75. To point off 
we find that 1x7 divided by 8x1 = 0.7. 
There are 3 unused digits above the line 
and one number to right of decimal 
point below, making a total of 4. There- 
fore, answer of .7 has decimal point 
moved 4 places to right. and becomes 
7500. Fractional visual answer of 0.7 
can be avoided by using 16x7 divided by 
8xl = 7. Both results are the same. 


*This completes John King's slide-rule series. 
Next month Phil Swain will again take over ‘‘Math 
Tips.”’ 
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THE QUEENSBURY HOTEL, GLENS FALLS, N. Y. 


Formerly the New Glens Falls Hotel. Built in 1925. Architect, J. G. White Engi- 
neering Corporation. Owner, Glens Falls Hotel Corporation. Heating Moderni- 
zation program and installation of “control-by-the-weather” Webster ° 
Moderator System by Erwin C. Martin, Glens Falls heating contractor. 


High in the Adirondacks, the 
Queensbury Hotel in historic Glens 
Falls, New York, cut fuel consump- 
tion $355 in one month, at the same 
time providing enhanced comfort 
for the hotel’s guests. 


Glens Falls, selected as “Hometown 
U.S.A.” by Look Magazine in 1944, 
knows the Queensbury Hotel as a 
center of community life, where 
service clubs meet weekly and out- 
of-town celebrities frequently stay. 


The Queensbury Hotel was built in 
1925 and equipped with a Webster 
Vacuum System, including Webster 
Traps and Valves and a Nash Vac- 
uum Pump, designed to provide all 
the heat necessary to meet severe 
Adirondack winters. 


In 1944, the hotel owners decided 
upon a heating modernization pro- 
gram. This program included cov- 
ering exposed risers to increase mild 
weather comfort and permit effec- 


tive control; 2-zone Webster Mod- 
erator System with automatic 
“control-by-the-weather”; reduc- 
tion in heating supply to unoccu- 


pied rooms; improvements to pro- 


mote steam economy in hot water 


and kitchen services. 


In less than six months, the dem- 
onstrated results in improved heat- 
ing at lower cost were so outstanding 
that the hotel owners completed 
payment for the Moderator System 
for cash. 


Earl S. Martin, Mana- 
ger, Queensbury Hotel, 
Glens Falls, N. Y. 


The heating results achieved in the 
Queensbury Hotel were not due 
alone to the changes and the Webster 
Moderator System Equipment — a 
first class installation job by heat- 
ing contractor Erwin C. Martin of 
Glens Falls, competent operation 
by S. R. Bradley, Building Engineer, 
and cooperation in assuring effec- 
tive use of the equipment by hotel 
personnel under the direction of 
Manager Earl S. Martin, were all 
equally vital. 


We will welcome the opportunity 
to work with you in solving your 
heating problems. 


WARREN WEBSTER & CO., Camden,N. J. 
Representatives in principal U. S. Cities : : Est. 1888 
In Canada: Darling Brothers, Limited, Montreal 


HEATING SYSTEMS 


Webster Metering Orifices, 
expertly sized, a vital feature 


balance distribution and 
make possible central con- 


perature. 
trol with continuous heating. 
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Webster Outdoor Thermo- 
stat Control automatically 
of the Moderator System, rovides the lowest pressure 

> comfortable inside tem- 


Webster Heating Equipment for Today’s New Buildings 


1946 Webster System Radia- 
tion—concealed convectors 
made of copper tubing and 
aluminum fins, with integral 
Webster Traps and Valves. 


Webster Float and Thermo- 
static Drip Traps are used on 
heating coils of air condi- 
tioners and drip points of 
the piping system. 


New! Webster Type WI Ra- 
diation for installation where 
floor or wall space is limited. 


— 
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STEEL FITTINGS 


> CHROMIUM-NICKEL stainless-steel pip- 
ing is used extensively in food industries 
to handle milk, milk products, lactic and 
butyric acids, fruit and vegetable juices, 
and many other prepared products. For 
sanitary reasons the piping system is 
made demountable so it can be cleaned 
after each operation. To speed up dis- 
mantling and reassembly, the sections 
are kept light by inserting many de- 
mountable joints. 

To eliminate food pockets and con- 
tamination to the product, joints be- 
tween fittings and pipe ends are made 
by brazing or soldering. Both operations 
are quite similar although the latter 
method, described below, uses lower- 
melting-point metals for joining. 

Most widely used soft solders are the 
50-50, and 60-40 tin-lead compositions. 
Such a substantial amount of lead, how- 
ever. is prohibited for food products 
piping by many health authorities even 
though a negligible amount of solder is 
exposed to the fluid in a capillary-type 
joint. Therefore sanitary-fitting joints 
are generally made with pure tin. Occa- 
sionally 95-5 tin-lead and 95-5  tin- 
antimony solders are employed. The 
tin lead solders have a maximum serv- 
ice temperature of 250 F, and the pure 
tin and 95-5 tin-antimony are good for 
250 to 300 F. 

A suitable flux must be used with the 
solder to (1) prevent surface oxidation 
(2) dissolve oxides that form during 
heating and (3) aid the flow of solder. 
Although zine chloride-ammonium chlo- 
ride flux usually employed in general 
soldering gives a fair degree of success. 
it is best to prepare a flux by mixing two 
thirds “zine cut” hydrochloric acid with 
one third raw acid to counteract the 
chromium oxide that forms during heat- 
ing of the surfaces to be joined. 

Because solder fluxes are necessarily 
corrosive, all traces of such substances 
should be removed after soldering. Do 
this by thoroughly wiping or rinsing the 
assembly in hot water, a water-soap so- 
lution, or diluted ammonia. Remove all 
traces. Courtesy of “Valve World.” 


Start pipe into fitting, meanwhile 
heating the parts with small gas 
torch. Keep flame away from tinned 
surfaces. As solder melts, slip the 
pipe into place and add enough metal 
to build a fillet around the joint 
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To produce a good joint, both the fitting bore and the pipe surface must 
be cleaned thoroughly with emery cloth. Continue cleaning operation until 
you are sure that every bit of oxide and other foreign matter has been removed 


To counteract chromium oxide that forms during heating, use mixture of 
two-thirds “zinc cut” hydrochloric acid and one-third raw acid. Brush the 
flux over all areas to be soldered so solder flows freely and wets entire surface 


The tinning is best accomplished with a convex-concave soldering copper 
because its shape gives good contact with the circular contour of the pipe 
and fitting. Parts can also be tinned by dipping them into the molten metal 
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Made in nominal sizes, Types 
K and L from %” up to and 
including 12”; Type M from 
2%" to 12” inclusive. 


FOR SMOOTH OPERATION... 


PIPELINES 


Lines that cannot rust 
are a big asset in any plant 


ANACONDA CopPER TUBES provide years of eco- 
nomical operation. They resist corrosive action, 
retain a smooth, clean interior with no built-up 
rust deposits to retard flow, overload pumps, or 


COPPER TUBES 
THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 
In Canada: ANACONDA AMERICAN BRASss, LTD., 
New Toronto, Ont. 
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contaminate costly products. And in addition, 
the use of soldered connections reduces instal- 
lation costs. 


In planning future pipeline installations,con- 
sider the advantages provided by copper tubes. 
Write for Publication C-24, “Anaconda Copper 
Tubes for Industrial Applications.” 


46102 


AMERICAN VIBRATION ELIMINATORS 


COPPER FERRULE 


WELDED 


PROTECTIVE 


SEA FLEXIBLE 
BRONZE TUBING 


American Vibration Eliminators exclude vibration and 
compensate for thermal expansion in pipe systems. 


Pressure-tight, safe for conveying costly gases or 
liquids, such as refrigerants, American Vibration Elim- 
inators are easily installed. For catalog, write Ameri- 
can Metal Hose Branch, Waterbury 88, Connecticut. 
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EQUIPMENT 


SERVOMECHANISM SERVES FOR REMOTE INDI- 
CATION or control and consists of torque, 
amplifier and control units. System is 
sensitive to 1% changes in control unit, 
which requires about 1 oz in. of torque for 
operation. Torque unit develops a maxi- 
mum of 50 lb-ft. System operates from 
115 v, 60-cycle power which is supplied at 
amplifier. Dept P, G C Wilson & Co, 
2 North Passaic Ave, Chatham, N. J. 


Air Compressors 


DesicNatep AS THE Air Kine, this line 
includes single-stage and 2-stage units for 
pressures up to 250 psi for standard motors 
of 1 to 15 hp. Arrangements include self- 
contained power-driven models mounted on 
bases or tanks, as well as units for direct 
or V-belt connection to drivers. Compres- 
sors are suitable for industrial uses, such 
as paint spraying, operating pneumatic 
controls, tools, laundry presses, bottle-filling 
machines, sand blasting, etc. 

A centrifugal clutch, which permits driv- 
ing motor to attain full speed before com- 
pressor turns, eliminates need for starting 
unloaders, check valves, release and bleeder 
valves, etc. Dept P, Worthington Pump 
& Machinery Corp, Harrison, N. J. 


Synchronous Motor 


SMALL, PRECISION BUILT, self-starting syn- 
chronous motor of high-operating efficiency 
produces a torque of 30 in. oz at 1 rpm. 
Power for this unit is low; it uses only 
2.7 watts at 115 or 230 v, 60 cycles. This 
FX motor has a special high-grade lubri- 
cant sealed within housing containing rotor 
and gear train, which provides adequate 
lubrication for many years of service. Coils 
are easily removed, thereby facilitating 


changes in voltage rating or for servicing 
in field. This motor is for applications 
that require constant speed at a given 
frequency. It is suitable for timing de- 
vices, recording instruments, communica- 
tion equipment, traffic controls, heat con- 
trols and signaling systems. Dept P, R W 
Cramer Co, Centerbrook, Conn. 


Liquid-Level Indicator 


New_y styYLep Mopet E-32 Eye-Hye re- 
mote-reading liquid-level indicator has been 
altered for greater compactness and struc- 
tural advantages. A _ plastic diffusing 
screen improves distribution of interior il- 
lumination and interior has been made 
more accessible for cleaning and replacing 
the lamp. Dept P, Reliance Gauge 
Column Co, Cleveland, Ohio. 


Rotary Pump 


NEW POSITIVE-DISPLACEMENT ROTARY PUMP 
is built in internal-bearing models for han- 
dling lubricating fluids and external-bear- 
ing models for non-lubrication fluids. It 
is a medium-duty pump available in 1- to 
550-gpm capacities and discharge pressures 
up to 250 psi with medium- or high-viscosity 
liquids and 50 psi on low-viscosity liquids, 
such as water or solvents. Rotors are con- 
tinuous herringbone gears with discharge 
passages of proper area to insure continu- 
ous overlapping displacement of liquid. 
Deep-toothed small-diameter rotors provide 
low pitch-line speed at high rpm. Pump 
is directly connected by flexible coupling 
to driving motor. Alloy material or 
jacked bodies are supplied for special serv- 
ice. Pumps are available in either vertical 
or horizontal models. Dept P, Sier-Bath 
Gear & Pump Co, 9250 Hudson Blvd, 
North Bergen, N. J. 


Electric Boiler 


SMALL-DIAMETER VESSEL, containing solid 
rods for electrodes, produces up to 65 lb 
per hr of steam at any desired pressure 
up to 200 psi. Speedylectric steam gener- 
ator employs water as reSistance element 
between electrodes in 8 to 10 in. dia steel 
tanks. This method, its manufacturer 
states, removes low water danger since 
absence of water prevents a flow of cur- 
rent between electrodes. Dept P, Living- 
ston & Co, 89 Broad St, Boston, Mass. 


Lube-Oil Purifier Filter 


De Lavat Puri-Fitter comsines for the 
first time a centrifugal purifier (De Laval 
Uni-Matic) and a mechanical filter (Fram 
Filcron). Field test experience indicates 
this unit secures for diesel operator com- 
bined advantages of centrifugal purifica- 
tion, which removes most solid impurities 
and water, and positive filtration, which 
removes solids differing little in density 
from oil and restores a good measure of 
“color.” 

New unit consists of a continuous cen- 
trifugal, complete with dirty-oil and clean- 
oil pumps, two or more filters, a thermo- 
statically controlled non-carbonizing heater 
and all necessary interconnecting piping 
and wiring, compactly mounted on a struc- 
tural steel base. To place the Puri-Filter 
in operation requires only connections to 
sump and power supply. 

The centrifuge is fitted with De Laval 
constant-efficiency disk bowl and filter unit 
is a low-cost cellulose cartridge which re- 


PO W Eg Rg brings this monthly survey of new equipment as one of its many reader services. In requesting addi- 
tional information from manufacturers, please identify the source of your inquiry by referring to Dept. P - 
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Everything for your Piping Job 
from One Complete line 


The type of installation—or size of the job—makes 
no difference. Whatever your piping needs— select- 
ing from the complete Crane line assures the maxi- 
mum benefits of standardization. 


For this ammonia compressor installation, for in- 
stance, one order to your Crane Branch or Whole- 
saler covers all the piping materials. Specifying, 
buying, and erecting—every step of the job is sim- 
plified because you deal with a single, responsible 


source. And watch how it speeds piping mainte- 
nance work. 


With top quality assured by Crane Co.’s 90-year we aas 

leadership in the field, standardizing on Crane 

equipment gives you this 3-way advantage: 
WORLD’S MOST COMPLETE SELECTION of valves, 
fittings, pipe, piping accessories, and fab- 
ricated piping—in brass, iron, and steel— 
for all power, process, and general service 
applications. 
ONE RESPONSIBILITY for piping materials— 
helps you to get the best installation, and 
to avoid needless delays on jobs. 
OUTSTANDING QUALITY in every item—assur- 
ing uniform durability and dependability 
throughout piping systems. 


CRANE CO., 836 S. Michigan Ave., Chicago 5, III. 
Branches and Wholesalers Serving All Industrial Areas ~ 


ABRICATED 
PIPING 


) 


GLOBE 
VALVES 


SEDIMENT 
SEPARATORS 
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(Right) FOR SAFE CONTROL OF NOXIOUS GASES — 
4 > 
FLANGED 


Crane Ammonia valves and fittings—especially recom- 
FITTINGS 


mended for high-pressure refrigeration service. Many 
exclusive refinements of design, materials, and manu- 
facture assure maximum safety and efficiency. The 
line includes globe, angle, needle-point, and check 
valves, fa" ed and screwed fittings, flanges, 
return bends, etc. Rated at 300-lb. ammonia 

working pressure. See your Crane Catalog. 


FOR EVERY PIPING SYSTEM 


EVERYTH/NG FROM... 


VALVES + FITTINGS 
PIPE + PLUMBING 
HEATING « PUMPS 
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EQUIPMENT Continued 


moves solid particles down to one micron 
in size. 

Advantages claimed for combination 
unit are: (1) ability to remove dirt, water 
and carbon, without affecting additives (2) 
operation at moderate temperatures so 
that oil stability is not impaired (3) in- 
creased oil life resulting from continuous 
purification (4) maintenance of a clean 
crankcase which facilitates inspection, and 
(5) unit operates for relatively long periods 
without bowl cleaning or cartridge replace- 
ment. Dept P, De Laval Separator Co, 
165 Broadway, New York 6, N. Y. 


Lubricated Mechanical Seal 


Tuts Dura Sear, combined with a mechani- 
cal, positive forced-feed lubricator, pro- 
vides highly satisfactory sealing for hydro- 
carbons, boiler feedwater, crude oil, pe- 
troleum products and other liquids and 
fluids. Dura Seal can be installed on 
present equipment, including centrifugal 
pumps, mixers, autoclaves similar 
equipment. Lubricated mechanical seal 
performs two services: (1) Lubricating oil 
serves in partially balancing off pump or 
vessel pressure. (2) Positive lubrication 
is supplied automatically to wearing parts 
at point of contact, thus insuring longer 
life and service. 

The lubricating method is fully auto- 
matic. Supply of oil can be set to amount 
required and system operates without neces- 
sity of circulating pipes. Any excess oil 
fed to seal drains off and does not con- 
taminate process fluid. Dept P. Dura- 
metallic Corp., 2104 Factory St, Kala- 
mazoo 24F, Mich. 


Electrofluid Drive 


PACKAGE POWER UNIT includes a squirrel- 
cage motor flange mounted on a sturdy 
housing containing a hydraulic coupling. 
Its output shaft may be connected directly 
or through a gear, chain or belt to driven 


machine. Each hydraulic coupling has a 
primary element that acts as a centrifugal- 
pump impeller and a secondary or output 
element that acts as a waterwheel. Coupling 
is filled with a light mineral oil. When 


motor drives impeller it circulates oil that © 


drives output unit as a waterwheel. 

There is no mechanical connection 
between the two elements of the coupling, 
which serves as an automatic clutch with 
fluid acting as a cushion to give a smooth, 
easy pickup when starting. It permits use 
of a simple drive motor on hard starting 
loads, prevents damage to equipment due to 
jamming, eliminates shear pins and pro- 
vides overload protection. Unit is built 
in sizes up to 20 hp. Dept P, Link-Belt 
Co, 307 N Michigan Ave, Chicago 1, 
Til. 


Smoke Control 


Smoke iNnpicator, Type A 20C, indicates 
density of smoke passing through boiler 
flue or breeching. Device consists of a 
photoelectric control and light source 
mounted on opposite sides of breeching. 
Light beam projects across breeching onto 
photoelectric tube. Supplementary equip- 
ment available includes bell alarms to 
signal excessive smoke, densometers to 
give continuous indications of smoke den- 
sity and recorders to show time of day 
at which excessive smoke passage occurs. 
Dept P, Photoswitch, Inc, 77 Broad- 
way, Cambridge 42, Mass. 


Multihead Tachometer 


SWITCHBOARD TACHOMETER, TYPE 40 E, has 
five operating heads and three speed ranges 
from 1 rpm full scale to 50,000 rpm. Operat- 
ing heads can be permanently mounted on 
different machines and connected to cen- 
tral indicating unit by ordinary control 
wire. A rotary selector switch on instru- 
ment case provides for quick transfer from 
one machine to another. Cases are avail- 
able for front or flush mounting. 

Operating head is a simple reversing 
switch positively actuated in both direc- 
tions by a cam mechanism. Reversing 
switch alternately charges and  dis- 
charges a condenser through a milliam- 
meter causing it to deflect in direct propor- 
tion to tachometer-shaft speed. Accuracy, 
according to the manufacturer, is 1%. 
Dept. P, Metron Instrument Co, 432 
Lincoln St, Denver 9, Colo. 


Electrostatic Precipitator 


SOLID OR LIQUID PARTICLES, entrained in 
industrial and waste gases, undergo maxi- 
mum removal or recovery by electrostatic 
means in dust-tight steel cabinets, housing 
high voltage transformer, controls and a 
complete rectifier unit, claims the manu- 
facturer. Two models, depending upon 
kva power requirements, are available. 
Elex-Pak, larger of the two, consists of 
two cabinets combined around a trans- 
former. One cabinet has the control panel 
which gives all electrical readings and is 
hinged to permit maintenance. A rectifier 
revolves horizontally on a vertical shaft 
driven by a synchronous motor, all inclosed 
in the second cabinet. A small fan on 
motor shaft ventilates this cabinet. 
Vac-Pak, the smaller unit, has one or 
more high-vacuum rectifier tubes, trans- 
former and controls in a single cabinet. 
With more than one tube a choice of full- 
or half-wave rectification is possible. In 
addition, failure of one tube still gives 4 
rectified de current to precipitator to allow 
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FLOWS THROUGH 


COPPER 


AND ITS 


CYCLOTRON .. . Winding a 
coil for a cyclotron, using 
Revere copper strip, held to 
close tolerances on size and 
finish. Thousands of pounds of 
such copper are required for 
the coils that produce the 
tremendous magnetic field re- 
quired in an “atom-smasher.” 


CONDENSER TUBES & PLATES .. . For many years Revere has 
been a prime and preferred source of supply for tubes and plates 
required for condensers and heat exchangers. Plates and tubes are 
available in copper and in a wide range of copper alloys, per- 
mitting exact specification to meet conditions of use. In addition, 
Revere makes pipe and tube for general piping purposes ... When 
planning a new power installation, consult Revere; we shall gladly 


cooperate with you and your engineers in selecting the correct ‘> 
Revere Metal for each purpose. j 


BUS BAR... Revere really knows bus bar, and offers 
it in all the customary types, including rectangular, 
round, and channels. Specially-Prepared Switch 
Copper, employed by many apparatus manufactur- 
ers, lessens contact losses. Revere also offers Commu- 


tator Copper, in lengths of the proper cross-section, 
or in segments. 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 
Mills: Baltimore, Md.; Chicago, Ill.; Detroit, Mich.; New 
Bedford, Mass.; Rome, N. Y.—Sales Offices in Principal Cities, 
Distributors Everywhere. 


Listen to Exploring the Unknown onthe Mutual Network 
every Sunday evening, 9 to 9:30 p.m., EST. 
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continuous operation if needed. An inter- 
lock insures that high-tension circuit is 
grounded and disconnected before access 
can be had to high-voltage elements. 
Koppers-Elex Precipitation Dept, Kop- 
pers Co, Baltimore 3, Md. 


Cathodic Rust Prevention 


UNIT sTors RUST AND CORROSION by elim- 
inating electrolytic action on metal being 
protected. Flow of current in tank or 
pump being protected is reversed by intro- 
ducing a cathode which is charged by a 
rectifier. By this method metal tank or 
pump becomes the cathode instead of the 
anode and is no longer subject to cor- 
rosion or rust. Unit is contained in a 
weatherproof steel cabinet and has a dc 
output capacity of 2-5 amp at 31-50 v (this 
is equivalent to 100 to 150 de watts) which 
is sufficient to protect submerged areas up 
to 10,000 <q. ft. Dept P, Trimount In- 
strument Co, 37 W Van Buren St, 
Chicago 5, Hl. 


Test Plugs 


SELF SEALING, READILY INSERTED test plugs 
take two seconds to insert. They insure 
leakproof seal, and have been tested under 
pressures up to 450 psi. Manufacturer 
states they fit standard openings, either 
threaded or plain, and are available for 
\% to 2 in. standard pipe thread openings. 

A lever on side of plug operates a pull 
rod that has an oversized tapered head. 
When lever is released rod pulls up into 
plug to force oversized taper head to seal 
opening. Dept P, Mechanical Products 
Corp, 168 North Ogden Ave, Chicago 
7, 


FLANGE TANK 


Temperature Regulator 


Crass MG-2 pirECcT-OPERATED temperature 
regulator is designed for gas control to 
process heating. Supplied with threaded 
ends in 3, } and }-in. sizes, bronze-body 
temperature regulators operate over ranges 
from 20 to 600 F and inlet pressures up to 
25 psi maximum. They are designed for 
coffee and water urns, deep-fat fryers, 
dishwashers, hot water heaters, oil treaters, 
industrial baking ovens, etc. 

Trim is bronze, with renewable valve 
disk and stem assembly. Various bulb and 
bulb casing materials are available. 
Liquid-expansion thermostatic element has 
a piston-guided bellows. A free-moving 
valve stem has yielding springs which pre- 
vent overstressing bellows at over-range 
temperatures. Dept P, Leslie Co, 50 
Delafield Ave, Lyndhurst, N. J. 


Combustion Safeguard 


FIREYE COMBUSTION CONTROL Type F 18 TS 
combines in a single unit reliable safe- 
guards against hazards of flame failure 
and dangerously lew boiler-water level. 
lt is designed for commercial and indus- 


trial oil-burning equipment. Entire con- 
trol mounts directly on furnace wall and 
is aligned in a manner which permits 
photoelectric cell to look at flame through 
a 2-in pipe. Fireye cuts off fuel or sounds 
an alarm when flame fails. 

Protection against dangerously low 
boiler-water level is provided by a single 
probe mounted in an auxiliary fitting. Fit- 
ting mounts parallel to water column and 
is wired to control. Should water level 
fall below safety probe device cuts off 
fuel supply or sounds an alarm. 

Fireye control, Type F 18 TS consumes 
10 watts and is built for either 115 or 230 v, 
50 to 60 cycle, ac. Relay contacts carry 
5 amp or } hp at 230 v. Cast-iron water- 
level probe fitting is built for 250 psi, and 
malleable iron, 300 psi. Dept P, Com- 
bustion Control Corp, 77 Broadway, 
Cambridge 42, Mass. 


Liquid Level Gage 


GAGE HAS AN AUXILIARY TUBE through 
which a heating or cooling gas or liquid 
can be circulated for raising or lowering 
liquid temperature in gage itself. Auxiliary 
tube passes concentrically through liquid 
chamber, thus affording intimate contact 
with liquid being heated or cooled. Device 
finds frequent application in process plants 
where gage liquid is too sluggish for 
proper reading or where, because of low 
boiling point, it tends to boil and thus 
cause incorrect reading. It is also useful 


(Continued on page 176) 


brings this monthly survey of new equipment as one of its many reader services. In requesting addi- 
tional information from manufacturers, please identify the source of your inquiry by referring to Dept. P - 
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eliminate 
water 


treatment 
troubles 


TREATMENT FOR ALL INDUSTRY. 
NATIONAL ALUMINATE 
CORPORATION 


6222 West 66th Place, Chicago 38, Illinois 


Canadian inquiries should be addressed to: Aluminate 
Chemicals, Ltd., 335 Eastern Ave., Toronto, Ont. 
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: How to plan a 
BRINE COOLING SYSTEM 
WITH AUXILIARY 


DEFROSTING UNIT 


the series of basic Piping Layouts 
ing, Bros. 
prepared by Jenk mt 


Another in 


The brine cooling system shown here is typical of 
many refrigerating systems where cooling is not 
effected directly by the refrigerant. Such indirect sys- 
tems are used to avoid any hazard-that might be present 
in the circulation of a refrigerant like ammonia. They 
also prevent refrigerant losses and offer greater flex- 
ibility of control. 


Brine is used where temperatures to be maintained 


fall below the freezing point of water. Brine cooling 
systems are used for fur storage, food storage and many 
industrial applications. 


Frosting of the coils, with subsequent loss in eff, 
ciency, occurs when low temperatures are maintained 
for prolonged periods. Defrosting by mechanical mean, 
leads to possible damage. The use of a steam hose for 
defrosting is messy, inconvenient, and dangerous, 
Defrosting can best be effected by heating the brine 
and continuing its circulation. 


In normal operation, brine is pumped through coo). 
ing coils. The warm brine is returned for cooling ; in 
tubes that pass through the refrigerant in the shell of 
brine cooler, then enters the pumps, by-passing the 


defroster. For defrosting, the brine cooler is by-passed, | 


and the brine is circulated through defroster where jt 
is heated by steam thermostatically controlled at about 
100°F. The heated brine is circulated through cooling 
coils until defrosting has taken place, after which =, 
mal operation is resumed. 


All iron valves are recommended for the brine cir. 


cuit because brine corrodes bronze and bronze-irop | 


combinations. Flanged OS&Y gates are shown for the 


PRACT ICAL PIPING LAYOUTS 


( CA Illustrating the proved 3-point formula 
for trouble-free, time-defying hookups 


4 
C 


LOOK FOR THE DIAMOND MARK . 
SINCE 1864 


Choose Jenkins Valves for lifetime coimm ) 


A’ Use the right type valve for the service. ‘@ ) 
}} Place valves correctly in the line. 


main cog with U Bolt gates for smaller connections. 


Globe Valves are shown only where the flow is con- 
trolled, and for drains. Standard bronze valves are 
recommended for the steam circuit. 


Other types and pressure ranges of Jenkins Valves 
can be used for this type of layout according to the 
factors involved. Consultation with accredited piping 
engineers and contractors is recommended when plat 
ning any major piping installation. 


Copies of Layout No. 18 will be furnished on request 
.- also future Piping Layouts. Mail coupon. 


Fig. 106A, a Renewable Disc Bronze Globe Valve, 
is designed with a convenient slip-on, stay-on disc 
holder that permits a quick change of disc. The resil- 
ient composition dise assures drop-tight closure. The 
sturdy serew-over bonnet is unaffected by repeated 
disassembly and reassembly. 


A CHOICE OF OVER 600 JENKINS VALVES 


To save time, to simplify planning, to get the advan 
tage of Jenkins specialized valve engineering exper 
ence, — select all the valves you need from the Jenkins 
line described in the Jenkins Catalog. It’s your best 
assurance of the lowest cost in the long run. 


Jenkins Bros., 80 White Street, New York 13; Bridgeport; 
Atlanta; Boston; Philadelphia; San Francisco; Chicago; 
Jenkins Bros., Ltd., Montreal; London, England. 


VALVES 


125 TO 600 LBS. STEAM PRESSURE 


FROM 
cool 


J 
W 7 300 Pounds 
— 
{ 


BRINE COOLING SYSTEM 
WITH AUXILIARY 
DEFROSTING UNIT 


q 


GATE VALVE 


CHECK VALVE 


PRESSURE GAGE 
THERMOMETER 
FROM OTHER 
COOLING 
COILS 
T™ 
g 
BRINE COOLER 
2 
REFRIGERANT 


CONNECTIONS NOT 
HOWN 


° BRINE 
EATER FOR a 
DEFROSTING _# 
E 
K G 
DRAIN 
K F 
DRAIN 


Diagram by Huxley Madeheim, lting 


BRONZE « IRON + STEEL 


FOR EVERY INDUSTRIAL, ENGINEERING, MARINE, PLUMBING-HEATING SERVICE 
SOLD THROUGH RELIABLE INDUSTRIAL DISTRIBUTORS EVERYWHERE 


DRAIN 


STEAM 
SUPPLY 
L 
AUTOMATIC THROTTLING 
VALVE RESPONSIVE TO 
BRINE TEMPERATURE 
a“ 
f q M 
L 
Pp 
Ss 
TRAP TEST 
| TRAP 
R 
0 
FREE BLOW 
J 
N 
\e 
Gan J 
H 
BRINE PUMPS 
) 
q 
G 


COOLING UNIT 
USING BRINE 


\\ 
B 
B 
B 
a K 
YORAIN to OTHER 
COOLING 
COILS 
A A 
TO 
RETURN 
VALVE 
RECOMMENDATIONS 
For details — and valves to 
DRAIN suit varying conditions — 
see Jenkins Catalog. 
Jenkins 
Code | Quan. Valves Service 
A 2 |Fig. 100 Main Heater Shut-off 
B 6  |Fig. 40-A | Cooling Coil Shut-off 
c 2 Fig. 100 Brine Cooler Shut-off 
D 1 Fig. 142* | Brine Cooler By-Pass 
E 2  |Fig. 100 | Brine Heater Shut-off 
F 1 Fig. 142* | Heater By-Pass 
. Brine Pump Suction 
G 2 Fig. 100 Shut-off 
H 2 Fig. 295 * | Pump discharge check 
j 2 Fig. 142 * | Pump discharge control 
K 5 __|Fig.75-A | Drains 
Steam Automatic Valve 
L 2 Fig. 47 Shut-off 
M 1 Fig. 106-A] Steam Automatic By-Pass 
N 1 Fig. 106-A] Free blow 
o 1 Fig. 47 Trap Shut-off 
P 1 Fig. 47 Return Shut-off for Test Trap 
R 1 Fig. 106-A]} Trap Test 
Ss 1 Fig. 92 Return Check 
T 2 Fig. 100 Return lines from coolers 
Tron 


JENKINS BROS., 80 White St., New York 13, N. ¥ 


Please send me a reprint of Piping Layout No. 18 
and future Layouts as they become available. 
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means close boiler water level control by COPES 
Flowmatic on two 675-psi, 825-F Combustion Engineer- 
ing two-drum steam generators, each rated at 200,000 
pounds of steam per hour, largest units in this country 
stoker-fired with anthracite. 


SON STATION, most modern steam plant 

of New York State Electric & Gas Corporation, 

is benefitting from close boiler water level 
stabilization, provided by two-element COPES 
Flowmatic. Adjusted to carry a higher level 
on heavy loads than on light, total variation 
is within plus-or-minus one inch. The story is 
told in Bulletin 463—Boiler Feed Control at 


DIFFERENTIAL VALVES 


COPES Differential Valves maintain constant 
pressure drop across the feed water regulator 
valves, regardless of changes in pump pressure 
or line friction losses accompanying wide fluc- 
tuations in boiler load. Individually designed 
for each installation. Available in separate 
bodies, as illustrated, or in combination 
with the feed water regulator valve bodies. 
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Westover, Greenidge and Jennison Stations. 
Write—your letterhead, please—for a copy. 


NORTHERN EQUIPMENT COMPANY 


171 GROVE DRIVE, ERIE, PENNSYLVANIA 


Feed Water Regulators, Pump Governors, Differential Valves, 
Liquid Level Controls, Reducing Valves and Desuperheaters 


BRANCH PLANTS: Canada, England, France 
Representatives Everywhere 


LIQUID LEVEL CONTROL 


For control of water or steam input or output, 
open or closed vessels. For throttling steam 
supply to fluid pumps. Semi-steel, cast-steel or 
forged-steel float chambers, with floats of dif- 
ferent sizes and materials to meet individual 
needs. The direct- or relay-operated COPES 
Valves have low friction, high lift, accurate 
balance, ports designed for each installation. 


| 
' 
4 \ 
GET CLOSER LEVEL CONTROL WITH FLOWMATIC 
OLA 
om 
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Free Press and Advertising .. . 


The most significant thing about PM’s decision to 
accept paid advertising is the reason given for it. “I 
cannot but help feeling,” writes Marshall Field, who 
has been meeting that newspaper’s deficit, “that there 
is more potential danger to PM’s independence in the 
fact that its existence so largely depends on whether 
one man desires to support it than could possibly 
arise from accepting support from the advertisers of 
the community. * * * PM’s existence cannot per- 
manently depend on whether one man happens to 
wish to continue to support it.” 

A newspaper can be truly independent, in short, 
only when it stands on its own feet. 

Mr. Field’s statement needs amendment in one 
respect. A strong newspaper’s advertisers do not 
“support” it in the same sense that a subsidizer sup- 
ports an enterprise. They pay for a service. As 
advertising is a business transaction, this service is 
worth as much to them as the money they pay. If 
an individual advertiser withdraws advertising out 


of pique or disagreement with some editorial policy, 
he hurts his own business interest by doing so. The 
newspaper loses advertising, but he loses public good- 
will and sales. 

That is why there is so little point or truth in most 
accusations that newspapers are “dominated” by the 
political views of their advertisers. A paper’s adver- 
tisers, like its readers, are a numerous and heteroge- 
neous group, of many diverse opinions. The news- 
paper has no way of knowing what the political and 
economic views of its advertisers are. 

A responsible newspaper’s primary duty, from a 
business as well as an ethical standpoint, is to the 
community. When it gives its readers the news, when 
it enlists their continued support, advertising follows; 
for the advertisers need readers just as much as the 
newspapers do. If an honest newspaper is “domi- 
nated” by anybody, it is not by its advertisers, but 
by its reading public. It owes that public full and 
impartial news and its unbiased editorial comment. 


This editorial, reprinted by permission of The New York Times of 
November 6, 1946, comments on the decision by the newspaper PM to 
accept paid advertising after barring it for many years. The Times’ 
remarks hold great significance for all those sharing in POWER — 
readers, advertisers and publisher —in pointing out the close re- 
lationship existing between subscribers and advertisers, and the 
part each plays in the success of a responsible publishing enterprise. 


140 (62) 


POWER January 1947 


4 
| 
| 
4 
af 
i 
' 
i 
| 
ay 


IT HAS TO BE RIGHT 
THE FIRST TIME 


... that’s why industry relies on J-M Insulations 
applied by J-M Applicators! 


Good insulation alone is no guarantee of top 
fuel savings. To cut down heat waste and to 
keep on cutting it down through years of 
service, insulation must be properly applied. 

That’s where Johns-Manville can help you. 
J-M Insulation Engineers, and the facilities 
of the J-M Insulation Research Laboratory, 
are available to help you with specific prob- 
lems, no matter how simple or complex. The 
J-M industrial insulation line offers a care- 
fully engineered material for every service... 


for every temperature from 400° F below 
zero to 2800° F above. 

And you have positive assurance of proper 
application because J-M Insulation Applica- 
tors know exactly which material is right for 
each service... know how to apply it fo. great- 
est economies at installation and throughout 
years of service. 

For details, write your nearest J-M Insula- 


tion Applicator, or Johns-Manville, JM 


Box 290, New York 16, New York. 


JOHNS-MANVILLE 
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BUSINESS ITEMS + APPOINTMENTS + FOREIGN FIELDS 
WASHINGTON NOTES » NEW DEVELOPMENTS + CONVENTIONS 


Atomic Progress in Power, 
Research and Isotopes 


Progress continues along the whole 
front of atomic energy. The War De- 
partment’s Manhattan (atom bomb) 
Project has announced plans for a 
$20,000,000 research laboratory to study 
power generation from atomic energy. 
This will be constructed at Schenectady 
and operated under contract by General 
Electric Company. 

Monsanto Chemical Co, operating 
the Clinton Laboratories for the Man- 
hattan Project, announces that it has 
already filled 160 commercial orders 
for radioactive isotopes. 

Meanwhile, General Groves has is- 
sued a progress report on peacetime 
applications, with particular reference 
to atomic-power plants. 


$20,000,000 KNOLLS LAB 


>THE PROJECTED. $20,000,000 “Knolls 
Atomic-Power Laboratory” at Schenec- 
tady, will be the fourth in the network 
of laboratories established by Manhat- 


Jan 6-8—Seventh Annual Water 
Conference, Wm Penn Hotel, Pitts- 
burgh. Postponed from Oct 28-30 by 
Engineers Society of Western Pennsy]l- 
vania, K F Treschow, secy, Wm Penn 
Hotel, Pittsburgh, Pa. 


Jan 27-31—Electrical Engineering 
Exposition, 7lst Regiment Armory, 
34th Street and Park Ave, New York. 
E R_ Stevens, exposition manager, 
Grand Central Palace, New York. Win- 
ter convention of the AIEE will be 
held at this same time at the Engineer- 
ing Societies Bldg, 29 W 39th Street, 
New York. 


Jan 27-31—International Heating 
and Ventilating Exposition, Lake- 
side Hall, Cleveland, Ohio. Charles F 
Roth, exposition manager, Grand Cen- 
tral Palace, New York. Dates corre- 
spond with the 53rd annual meeting of 
the American Society of Heating and 
Ventilating Engineers in Cleveland. 


Feb 24-28—American Society for 
Testing Materials, spring meeting, 


Generator 
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idealized Atomic Steam-Electric Power Plant 


This sketch, based on one recently released by the War Department, bears 
little resemblance to the final, actual form of a practical power plant. Note, 
however, these essentials: heavy shielding of the pile and moderate shielding 
of the heat exchanger; impossibility of entering these enclosures to make 
repairs; need for methods (not suggested) of replacing uranium, and of remov- 
ing fission products. The steam generated drives a conventional steam turbine 


\\ 
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tan District to further nuclear research. 
Clinton Laboratory, at Oak Ridge, and 
the Argonne National Laboratory, at 
Chicago, are working on broad research 


EVENTS 


Benjamin Franklin Hotel, Philadelphia. 


Mar 17-19—Chicago Production 
Show, Stevens Hotel, Chicago, Il. 
Chicago Technical Societies Council, 35 
W Jackson Blvd, Chicago 4, Ill. Dates 
correspond with 3-day conference «t 48 
affliated technical societies. 


Mar 22-27—Fifth Western Metal 
Congress and Exposition, Oakland 
Civic Auditoriums, Oakland, Calif. W H 
Eisenman, managing director, American 
Society for Metals, 7301 Euclid Ave, 
Cleveland 3, Ohio. 


March 25-28—Seventeenth Annual 
Safety Convention and Exposition, 
Hotel Pennsylvania, New York. William 
F Brown, general chairman, Greater 
New York Safety Council, 60 E 42nd 
St, New York 17, N. Y. 


March 31-April 2—Midwest Power 
Conference, Palmer House, Chicago, 
Ill. Professor Stanton E Winston, Con- 
ference director, Illinois Institute of 
Technology, Chicago, Tl. 
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programs involving both colleges and 
industry. Work has been started at the 
Brookhaven National Laboratory on 
Long Island, which will be operated 
by a corporation formed by nine of the 
major Eastern universities. 

Knolls will conduct research in all 
phases of atomic-power development. 
In addition, research on specific prob- 
lems in connection with the operation 
at Hanford Engineer Works, operated 
by General Electric’s Chemical Depart- 
ment will be carried out in the new 
facility. 

Dr C G Suits, vice-president and di- 
rector of research for GE will super- 
vise the nuclear-study program. The 
General Engineering and Consulting 
Laboratory of GE, under Vice-president 
D C Prince, will undertake an exten- 
sive engineering activity on atomic- 
power plants. 


ISOTOPES FOR SALE 


The 160 isotope orders so far filled 
by Clinton Labs, to be used as “tagged 
atoms” or “tracers” for physical and 
biological studies, and for medical use, 
total nearly 1 Ib, at a total price of 
$21,600. 

Orders include 45 lots of carbon 14, 

(Continued on page 190) 
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TUBE-TURN 
TRAOE MARE 


“Sure we've got Wrought Iron Welding Fittings!” 


HEN you need wrought iron weld- 
ing fittings you really need ’em! A 
‘ good way of getting them is to get the 
Tube Turns distributor on the phone. 
He handles the most complete line of 
welding fittings on the market, repre- 
sents the one source of supply on which 
you can depend: for all welding fitting 
requirements. 
Tube-Turn wrought iron welding fit- 
tings are a standard part of the line as 


TUBE-TURN 


well as stainless steel, copper, alumi- 
num, monel metal, inconel, nickel, car- 
bon moly, chrome moly, brass. Tube- 
Turn welding fittings in these metals 
are available in all necessary weights, 
in a wide range of analyses, types, and 
sizes. The complete line of Tube-Turn 
welding fittings and flanges covers more 
than 4,000 items. Many of these are in 
stock with foresighted Tube Turns dis- 
tributors, in every strategic industrial 


center, who built up a supply when this 
was still readily possible. 

Write for the name of your nearest 
Tube Turns distributor and facts about 
how the fittings that become part of the 
piping serve others in your industry. 


TUBE TURNS (Inc.) LOUISVILLE 1, KENTUCKY. 
District Offices at New York, W ashington, D.C., 
Philadelphia, Pittsburgh, Cleveland, Detroit, 
Chicago, Houston, San Francisco, Los Angeles, 


3 tt Welding Fittings and Flanges 


ONE SOURCE OF SUPPLY FOR ALL WELDING FITTING REQUIREMENTS 
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BOOKS REVIEWED IN THIS ISSUE 


MATHEMATICAL AIDS FOR ENGINEERS © FLUORESCENT LIGHTING 
ELEMENTARY HEAT POWER @ SCIENTISTS AGAINST TIME 
PRACTICAL ELECTRICAL MATHEMATICS 
FUELS AND FUEL BURNERS @ SLIDE-RULE SHORT CUTS 
TRIGONOMETRY REFRESHER FOR TECHNICAL MEN 
EXPLOSION AND COMBUSTION PROCESSES IN GASES @ BOOKLETS 


Domestic and Commercial Heating 


Fuets anp Burners (1946) By Kal- 
man Steiner, fuel engineer. 394 pp, 5}x8}, 
illust, cloth. $4.50. McGraw-Hill Book Co, 
330 W 42nd St, New York 18, N. Y. 


The wide range of applications in domes- 
tic use and in small commercial plants 
serves as the field for discussion of fuel and 
fuel burners. The author makes a com- 
prehensive approach to each major class— 
coal, oil and gas. 

Origin, occurrence and properties of each 
fuel supply a background on which is built 
their applications to domestic use, to small 
commercial and industrial plants. Coal- 
fired practices for anthracite and bitumi- 
nous cover hand and mechanical means, 
principally stokers. Oil-fired burners, as 
well as gas-fired, receive equally full treat- 
ment. 

One chapter discusses fuel-burner con- 
trols, thermostats, pressure controls, hot- 
water and warm-air controls, as well as 
various switches and relays for combus- 
tion controls of stokers, gas and oil burn- 
ers. Another chapter defines loading terms 
and requirements for different boiler rat- 
ings, piping losses, heating needs, and chim- 
neys and drafts. Following chapters cover 
fans, refractories, heating-system controls, 
with a separate chapter for wood fuel. 


. Mathematics for Electricians 


Practical ExectricAaL MATHEMATICS 
(1946) By William Edward Rasch, teacher, 
electrical department, Washburn Trade 
School. 360 pp, 5x7, 303 illust, 6 tables, 
cloth. $2. D C Heath & Co., 180 Varick 
St, New York, N. Y. 


The simple, practical treatment of mathe- 
matics, of both de and ac circuits and equip- 
ment, provides organized instruction for 
the electrical trade. Worked out in coop- 
eration with joint committees of electri- 
cians and electrical contractors, the text 
is based on a trade analysis that has been 
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used for more than 15 years in training 
electricians. The contents, arranged in 42 
assignments, parallel the schedule of work 
processes customarily followed in learning 
the electrical trade. Mathematical expla- 
nations are given where necessary. Prob- 
lems and examples, taken from the trade, 
are given in sufficient numbers for the 
reader to develop.a mastery of computa- 
tions involved. 

Because of the book’s practical charac- 
ter, it includes only those elements of alge- 
bra, geometry and trigonometry that are 
useful in practical electrical work. The 
average electrician is likely to shy away 
from anything that looks like a formula. 
But, here is a book written in language 
that makes it possible for those who have 
only an elementary education to learn how 
to calculate simple electrical circuits. 


Fluorescent-Lighting Progress 


Friuorescent Licutine (1946). By ADS 
Atkinson, technical editor, Lighting Serv- 
ice Bureau, 144 pp, 5}x8} in., 67 illust, 
cloth. $3.50. Chemical Publishing Co, 
Brooklyn 2, N. Y. 


Fluorescent lighting was introduced com- 
mercially scarcely ten years ago, but it 


CORRECTION 


In Power’s data sheet No. 168, 
in the August 1946 issue, p. 134, 
an error was made in the two lines 
appearing as item 4 under the 
heading “Procedure.” To read cor- 
rectly, the words “greater” and 
“less” should be interchanged in 
the two lines on the data sheet. 


now occupies a prominent place in prac- 
tically every kind of illumination. it is to 
serve this rapidly growing industry that 
the book has been produced. Written in 
England, it presents the latest information 
and data in simple, practical language, 
which is readily understood by architects, 
electrical contractors, operating engineers 
and others interested in illumination prob- 
lems. 

Its seven chapters treat of light and 
fluorescence, production of ultraviolet radi- 
ation, applications of fluorescence, operation 
of tubular fluorescent lamps, fluorescent- 
lighting fittings and their performance, 
illumination-design data, and applications 
of fluorescent lamps. Some of the English 
terms are different from those used in this 
country, but aside from this minor differ- 
ence, fluorescent-lighting practice in the 
two countries is quite similar. 


Math Tools for Engineers 


MATHEMATICAL AIDS FoR ENGINEERS (1946) 
By Raymond W Dull. 346 pp, 8}x5, ex- 
amples, cloth. $4.50 McGraw-Hill Book Co, 
330 W 42nd St, New York 18, N. Y. 


The many engineering developments of 
the last few years have made engineers 
and prospective engineers seek more mathe- 
matical aids. This book supplies these 
needs through basic mathematical tools es- 
sential to higher mathematics. 

Covered are nomographic scales and the 
slide rule, as well as logarithms by a method 
suitable for engineers. Circles, vectors and 
polygons are treated as engineering tools. 
Imaginary and complex numbers, and their 
relation to electrical engineering, are ex- 
plained. The use of hyperbolic functions, 
periodic and simple harmonic motion are 
also recounted. The mathematics involved 
in mechanics of motion is described for 
engineers. 

The final chapters detail differential 
equations and show how they are applied 
in engineering. 


Science Fights the New Warfare 


Scientists Acainst Time (1946) By James 
Phinney Baxter 3rd. 473 pp, 8}x5}, nu- 
merous illust, cloth. $5. Atlantic—Little 
Brown, 34 Beacon St, Boston, Mass. 


A brief, official history of the Office of 
Scientific Research and Development, this 
book gives the rapid transition from war- 
fare as it was waged in the past to the 
new warfare in which science takes a ma- 
jor role. It covers the rapid change in 
weapons that took place as science, in the 

(Continued on page 150) 


POWER ® January 1947 


j 


Precision-Built from 
Foundry to Finishing 


Chapman precision starts right with the metal. All 
metals used in Chapman Steel Valves are produced 
under strict metallurgical control in Chapman’s 
own foundries. And, in spite of the fact that 
Chapman Valves are made with production-line 
speed, they have the precision rating of custom made 
valves—equalling or exceeding standard 
specifications. 


OTHE CHAPMAN VALVE MFG. CO. 
mG INDIAN ORCHARD, MASS. 
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with a) Four-port design offering eight optional piping 


connections cuts installation time and cost. Four 
piping arrangements are possible with pump 
operating clockwise ... 4 other arrangements with 
pump operating counter clockwise. 


(2) Hydraulic self-lubricating principle prolongs pump 
life with less service attention. There is positive 
continuous bearing lubrication. Liquid pumped 
enters grooved bearings from pressure side, is 
drawn to suction side through grooves in opposite 
bearings. 


Easy accessibility to working parts cuts down “out- 
of-service” time. It is not necessary to disturb 
piping, power unit, or pump mounting to inspect 
or replace gears, case, bearings or packing. 


Send for Bulletin of Pumping Facts. 


GEO. D. ROPER CORP., 351 BLACKHAWK PARK AVE., ROCKFORD, ILE 


Builders of Pumps for Manu- 
facturing, Marine, Petroleum 
and Process Industries. 


Capacities to 300 G.P.M. 
pressures up to 1000 P.S.L; 
speeds up to 1800 R.P.M. 


146 (65a) 


Buying a Diesel 


(Continued from page 94) 


regulation. This momentary speed 
change shall be in percent of speed at 
instant of load change. (3) Under con- 
stant load there shall be no hunting; 
with changing load there shall be no 
sustained oscillations of speed or power 
output following a load change. 

The standards recognized for non- 
isochronous governors of the relay type 
shall be the same as outlined above, 
except that the governor will control 
the engine speed to 2 to 8% upon 
gradual load changes. 

The following shall be the standards 
of governors of the isochronous relay- 
powered type, with adjustable speed 
droop’: (1) The governor will control 
engine speed from 0 to 3% of the rated 
full-load speed upon gradual load 
change from no load to full load, or vice 
versa, the percentage of regulation to 
be adjustable during engine operation. 
(2) Where engines are intended for 
parallel operation, the momentary speed 
change, for sudden changes in load 
within the limits of engine rating and 
not exceeding one-half rated load, shall 
not exceed 5% of the speed at the in- 
stant of load change. (3) Under con- 
stant load there shall be no hunting; 
with changing load there shall be no 
sustained oscillations of speed or power 
output following a load change. 

Standard of Parallel Operation. En- 
gine builders will usually be able to 
furnish units that will operate in paral- 
lel with existing installations. This 
service cannot be guaranteed, however, 
without complete information on the ex- 
isting units. 

Failure to parallel successfully can- 
not be proved by the behavior of 
switchboard instruments which are not 
properly damped. 

Warranty. !t is recommended that 
wherever practical the standard war- 
ranty of the engine manufacturer be 
used. If such a warranty is not avail- 
able, the following form is suggested: 
“The Company guarantees that the ma- 
chinery manufactured by it, which it 
proposes to furnish hereunder, will be 
well made of good material and in a 
workmanlike manner, and that if, within 
one year from the date of shipment 
thereof, any guaranteed part should fail 
because of defective material or work- 
manship in the manufacture thereof and 
specific written notice of such failure 


be given the Company within such 
1 Isochronous governors without speed-droop adjust- 


ment may be furnished where such characteristics aré 
suitable. 
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Some steam traps regularly become air-bound, 
while others discharge air as fast as it collects 
. - . Some steam traps keep equipment bone-dry 
every minute, others keep equipment flooded 
half the time. 


Why do trapping results vary so widely? This 
folder tells you why—and how! It can help 
you in choosing the steam trap for your needs. 
Get it and read it now—then file it for future 
reference. Write today for this free folder. 


THE V. D. ANDERSON COMPANY > 
1934 West 96th Street + Cleveland 2, Ohio 
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FOR EQUIPMENT 
THAT RUNS A FEVER 


N the hot spots of industry—boilers, ovens, 
furnaces—ordinary insulation is likely to run 
a fever. That’s why B-H Engineers devel- 
oped MONO-BLOCK, the one-block insulation that 
keeps btu’s where you want them. 
Mono-block has a built-in heat barrier—effective up to 
1700° F.—thanks to a felted construction that holds millions 
of extra insulating air-cells. And, it stands up under severe service 
conditions because the fibres are pure black Rockwool. 

Wherever you have a hot assignment, Mono-block will stretch your 
insulation dollar for two more reasons:—1. It’s economical to use, one 
block does the whole job. 2. It’s easy to install, cuts easily and fits 
snugly over rivet heads and other irregular surfaces. 

Take hold of a piece of Mono-block and see for yourself why it does 
such an efficient job of insulation. The coupon below brings descriptive 
literature. 


Baldwin-Hill 


Specialists in Thermal Insulation Products 


CITY. 
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Baldwin-Hill Co., 512 Breunig Ave., Trenton 2, N. J. 


Send a sample of MONO-BLOCK and the B-H data 
book “Industrial Insulation” telling how it is used. 


(655) 


time, the Company shall replace such 
defective part, free of charge, fob cars 
its factory, provided that, at the option 
of the Company, parts claimed to be de- 
fective shall be returned to the Com- 
pany’s factory for inspection, with all 
transportation charges thereon prepaid 
by the Purchaser. 

“All guarantees and warranties with 
respect to machinery, apparatus, ac- 
cessories, materials or supplies not 
manufactured by the Company shall be 
limited to the respective guarantees or 
warranties of the manufacturers thereof. 
The Company shall not be liable for 
any repairs or alterations except those 
made with its specific written consent 
and approval and shall not be liable 
for damages or delays, whether caused 
by defective material or workmanship, 
or otherwise; and it is expressly agreed 
that all liability of the Company with 
respect to said machinery, or its use or 
operation, including that under any and 
all guarantees or warranties, whether 
express or implied, is strictly limited to 
the replacement, in the manner afore- 
said, of guaranteed parts failing, within 
the time hereinbefore stated, by reason 
of defective material or workmanship in 
the manufacture thereof.” 

Torsional Vibration, Critical Speeds. 
For constant-speed units, it is standard 
practice to so coordinate the assembly 
of each engine and the driven equipment 
that there shall be no harmful torsional 
vibrations within 10% above or below 
the normal operating speed of the unit. 
When the engine and all driven equip- 
ment is furnished by the engine builder, 
this entire responsibility rests with him. 
When the driven equipment is furnished 
by anyone other than the engine builder 
it is the buyer’s responsibility to fur- 
nish to the engine builder, at no ex- 
pense to the latter, such information as 
is necessary for the engine builder to 
make this coordination properly. If 
this information is not given completely 
and definitely in the invitation to bid, 
the engine builder shall not bear the 
expense of, or be responsible for, delays 
caused by changes necessary after his 
bid has been submitted on this account. 

For variable-speed units, it is stand- 
ard practice to so coordinate the engine 
and driven equipment that the operat- 
ing range is as free from vibrational 
stresses as possible and to advise the 
buyer of any speeds at which the vibra- 
tional stresses exceed the safe operat- 
ing limit, and operations at these speeds 
must be avoided. 

Torsional-vibration-damping devices 
are not usually furnished as standard 
equipment. They may be supplied as 
extra equipment when required. 

(Continued on page 150) 
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Note these “Features 


Removes dirt and water by 


Increases bearing life 


Saves labor—long runs 
without bowl cleaning 


Increases oil life 


| 
p- centrifugal force 
2 Filters out harmful carbon 
. 3 Does not remove valuable 
additives 
x- 6 Cleans oil at moderate 
temperature 
If 5 Speeds up inspection— 
ly crankcase is cleaner 
~ 6 Minimizes ring sticking 
7 
9 


S 


No dirt... carbon...or water 


PETERBOROUGH 
A QUEBEC MONTREAL WINNIPEG VANCOUVER 


LAVAL 
-} FOR PURIFYING DIESEL LUBE OIL 


Centrifugal Purification 
PLUS Micronic Filtration 


HE De Laval “Puri-Filter” is a combination of 
the De Laval “Uni-Matic” Oil Purifier and the 
Fram “Filcron” Filter. The unit is complete with 


-dirty-oil and clean-oil pumps, and is piped, ready to 


operate. Electrical controls are provided, and all 
parts are compactly mounted on a sturdy metal base. 


The De Laval “Puri-Filter” enables the Diesel 
operator to secure the advantages of purifying Diesel 
lubricating oil by centrifugal force and by positive 
filtration. Heretofore he has been forced to choose 
between centrifugal force, which removed most solid 
impurities and all water, and filtration, which in clean- 
ing the oil also restored a good measure of color, but 
which provided no protection against water. With 
the “Puri-Filter”, Diesel lubricating oil can be main- 
tained truly clean and dry—the maximum in protec- 
tion for every engine. Ask for Bulletin D-1. 


THE DE LAVAL SEPARATOR COMPANY 
165 Broadway, New York 6 427 Randolph St., Chicago 6 


DE LAVAL PACIFIC CO., 61 Beale St., San Francisco 19 
THE DE LAVAL COMPANY, Limited 
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Packaged air... when and where you need it...is always there 
when you have a stationary or portable Schramm Compressor. 
Designed for rugged, reliable duty, Schramm Compressors give 
a continuous flow of air with a minimum of maintenance. Of 
special advantage to the Industrial Engineer are these Schramm 
Compressor features: 

1. Completely watercooled to provide ideal 

performance in winter as well as summer. 

2. Main bearings for every cylinder. 

3. Mechanical Intake Valve. 

4. More cylinders and lighter parts. 

5. Forced feed lubrication. 
Make your compressed air problems easier by using Schramm 
Air Compressors. Write today for construction details on these 
rugged, reliable units. 


150 (45c) 


Standard Finish. Engines shall be 
given at least one coat of primer or 
filler, and finished with at least one coat 
of paint of the manufacturer’s standard 
color. Special colors and finishes will 
be furnished, at an additional cost, 
whenever they are requested. 


Engineer’s Bookshelf 


(Continued from page 144) 


form of radar, aerial combat, proximity 
fuse, and the atomic bomb, became active 
in the war. 

Also recounted are activities more funda- 
mental than the progress of science: Men 
of good will, when the time comes, can 
out-perform their enemies. Democracy 
demonstrates its strength and shows that 
free men can defend their ideals in a mod- 
ern, complex world. 

This is the story of the advancement 
of war weapons. Described are the use and 
development of various instrument wea- 
pons that were used for detection as well 
as protection. Use of new explosives, 
proximity fuses, fire control and other de- 
vices is covered. 

Here, too, is the story of the advance of 
medicine under war stress, and of the bene- 
fits to be derived. Although the great 
weight of science was applied to destruc- 
tion, great were the accomplishments in 
blood substitutes, antimalarials, penicillin. 
These and other techniques were advanced 
beyond the peace-time rate. 


Slide-Rule Pointers 


Stwe-Rut—E Cuts (2nd edition, 
1946) By William P Miller, 15 pp, 6x9, 
paper. $1.50. 


Although written chiefly for electrical 
engineers, this booklet on the slide rule 
contains many useful shortcuts. It gives in- 
formation on how to point off results, and 
general methods for processes like multipli- 
cation and division. It details various ap- 
plications that are used in computing 
electrical engineering problems, such as 
complex notation solutions and calculations 
involving power factor and resonant fre 
quencies. 


Technical Mathematics 


TRIGONOMETRY REFRESHER FOR TECHNICAL 
Men. By A A Klaf, 629 pp, 53x84, illust, 
cloth, $5.00. McGraw-Hill Book Co, Inc, 
330 West 42nd St, New York 18, N. Y. 


Using the question and answer method 
of presentation, this book is divided into 
three sections. Section I covers angles, 
their measurement and relationships. From 
this are developed the trigonometric func- 
tions, periodic functions, identities, inverse 
functions and trigonometric equations. 
Logarithms are developed in progressive 
steps, with an extended treatment of slide- 
rule theory and operation. A chapter is in- 
cluded on significant figures and accuracy 
of computations. 

Section II consists exclusively of plane 
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PUMPS 


FOR CLEAR WATER, 
ANY TEMPERATURE 


FOR FEEDING BOILERS 
OR SIMILAR PRESSURE 
JOBS 


10 TO 20,000 G. P. M. 


LONGER PUMP LIFE 
MEANS LONG-TERM ECONOMY 


When you come to actually analyzing pumping costs, 
it becomes readily evident that year-after-year mainte- 
nance costs, not initial costs, are the budget-balancers or 
budget-breakers; That’s why “Buffalo” Pumps are 
designed to keep delivering at ofiginal rated capacity. 
Consider, for instance, these “wear insurance” features 
in the Buffalo “RR” line: 


] EQUALIZED EXPANSION AROUND THE SHAFT... 
due to the cast semi-steel casing, divided on horizontal 
centerline and mounted on centerline supports. 


2 HYDRAULIC BALANCE. Buffalo engineering places en- 
closed mixed-flow single suction impellers back-to-back 
for this efficiency feature. 


3 WEAR-WORTHY BEARINGS, well over-size, contained 


in dust-proof housings. 


4 SIMPLE DESIGN, which means fewer moving parts to 


wear out, as well as easier servicing. 


Full details are yours for the writing in Bulletin 
980-A. Why not write for it today? 
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Here’s 


In what we term a cross-coil true ohmmeter, 
two coils are mounted in fixed relation to each 
other on the same pivot-and-jewel moving 
system in the field of a permanent magnet. 
“Current” flows in coil A and “potential” in 
coil B, and they are connected so that their 
respective torques oppose each other. Since 
there are no control springs, the opposing coils 
give a true ratio of E:/1, and ohms (or meg- 
ohms) are indicated by a pointer over a scale. 
The readings are independent of the voltage 
of the hand-driven d-c generator, because any 
change in the voltage affects both coils in the 
same proportion. 


The ““Megger™ instrument is simplicity itself. The circuit diagram shows 
all elements—hand-cranked generator, fixed resistance coils and ohmmeter 
with pointer and scale. Nothing more is needed and nothing could be 
simpler. In making resistance tests, you merely connect leads from the 
instrument to the apparatus or circuit under test, turn the crank for a few 
seconds, and read the insulation resistance directly on the scale. | 

Power generation and distribution practice has dictated certain standards 
of quality and performance that every piece of electrical equipment is 
expected to meet. “Megger” insulation testing instruments have been and 
will continue to be built in conformity with these high standards. 

For complete descriptions and applications of all types of ““Megger” 


Insulation Testers write for Catalog 1685-P. 


*Trade Mark U. S. Pat. OF. 


1316 ARCH STREET 


"MEGGER” Insulation Testers 
Pai are always dependable — 


BIDDLE Co. 


ELECTRICAL & SCIENTIFIC INSTRUMENTS 
PHILADELPHIA 7, 
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trigonometry applications. Here presented 
are problems dealing with small angles, 
periodic functions, vectors, surveying, 
navigation, belts, hydraulics, etc. A chap- 
ter is devoted to polar coordinates, complex 
numbers, De Moivre’s theorem and trigo- 
nometric series. 

Section III has an extensive introduc- 
tory chapter that is a review of spherical 
geometry followed by a chapter on spherical 
triangles. The final chapter stresses the 
application of spherical trigonometry in 
the solution of terrestrial and astronomical 
triangles. 


Heat Power 


ELemMeNnTARY Heat Power. By H L Sol- 
berg, O C Cromer and A R Spalding, 480 
pp, 6x8}, illust, cloth, $4.75. John Wiley 
& Sons, Inc, 440 4th Ave, New York, N. Y. 


This book is written for students who 
have had a course in college chemistry, 
who have completed at least one semester 
of college physics including heat and 
mechanics, and who are studying or have 
completed the usual course in integral 
calculus. 

Throughout the book emphasis is placed 
on the energy balance and the law of 
conservation of energy.’ Numerous prob- 
lems involving material and energy bal- 
ances are included, as well as many prob- 
lems on the calculation of actual heat- 
power machinery performance. Use _ is 
made of the characteristic gas equation that 
the student has studied in physics and 
chemistry. Extensive use is made of the 
steam tables. 

Chapter headings are (1) Matter and 
Energy (2) Fuels and Combustion (3) In- 
ternal-Combustion Engines (4) Fuel-Burn- 
ing Equipment (5) Steam Generation (6) 
Steam-Power-Plant Cycles (7) Steam En- 
gines (8) Steam Turbines (9) Pumps (10) 
Drafts, Fans, Blowers and Compressors 
(11) Feedwater Heaters and Condensers 
(12) The Gas-Turbine Power Plant (13) 
Mechanical Refrigeration. 


Explosion AND COMBUSTION PROCESSES 
in Gases. By Wilhelm Jost, translated 
by Huber O Croft, 621 pp, 6x9, illust, 
cloth, $7.50. McGraw-Hill Book Co, Inc, 
330 West 42nd St, New York 18, N. Y. 


This book concerns itself chiefly with 
the theoretical and experimental aspects 
of combustion with special reference to 
internal-combustion engines. It draws upon 
the published works of many experi- 
menters, from which the author attempts 
to build up fundamental theory. Since 
data emanating from many sources often 
appear to be contradictory, special effort 
was made to include a complete descrip- 
tion of this information to aid interpreta- 
tion. To limit the size of the volume only 
the later researches are discussed. (This 
work was originally written in Germany in 
1935). 

Subject matter covers (1) Initial stages 
of explosions (2) Spark ignition (3) Ex- 
plosion propagation (4) Explosion in 
closed chambers (5) Detonation (6) 
Flames of gases not premixed (7) Flame 
temperature (8) Kinetics of combustion 
and explosion processes (9) Combustion of 
oxygen-hydrogen mixtures and carbon 
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All Feeder and Plug-in Duet 
is NOT pretty much alike... 


Performance, not Original Cost, 
is the prime factor in buying 

.. this Square D Saflex the right duct... 
Feeder Duct performance with other Duct 


Temperature rise 50% lower than for : 
other totally-enclosed busses of You have a right to expect the duct you buy 


equal copper cross-section and rat- to pay its own way in terms of the flexibility 
ing. Balanced voltage drop of only and increased efficiency it provides. Any good 
duct will do that. But a careful inspection of 
SAFLEX DUCT will prove that there’s a vast 
difference in the degree of efficiency. 

Any duct installation represents a fairly sub- 
stantial investment . . . substantial enough to 
justify a thorough comparison before purchase. 
We not only welcome such a comparison— 
we urge it. 


SAFLEX DUCT. . . Running 
Mate for Saflex Feeder Duct 


Permits plugging in machines where 
and when you want them. Units are 
easily attached and disconnected. 
100% salvage for re-use. 


SQUARE J} COMPANY 


DETROIT MILWAUKEE LOS ANGELES 
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When sales are endangered because of 
production difficulties, get materials, re- 
placement parts, tools, dies, and needed 
machinery the fastest way! Specify Air 
Express! 

No supplier or wholesaler is more than 
a matter of hours away when you specify 


A Make Money out 


of thin Air! 


Air Express delivery. And the costs are 
surprisingly low — drastically reduced 
from pre-war rates. Let Air Express 
solve your shipping problem — how to 
get it or deliver it quickly! Use this high- 
speed service to keep production flowing 
— and profits up! 


Specify Air Express-a Good Business Buy 


Shipments go everywhere at the speed of flight be- 
tween principal U. S. towns and cities, with cost 
including special pick-up and delivery. Same-day 
delivery between many airport towns and cities. 
Fastest air-rail service to and from 23,000 off-airline 
communities in the United States. Service direct by [asaya] 333] 1705 


air to and from scores of foreign countries in the | 1842] 29.47] 73.68 
world’s best planes, giving the world’s best service. 
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RATES CUT 22% SINCE 1943 (U.S. A.) 


Over 40 Ibs. 
MILES 2 ths. | 5 ths. | 25 tbs. 40 Ibs. Conte par 


149 | $1.00 | $1.00) $1.00/ $1.23 3.07 
349 1.02) 1.18) 230) 3.468 
549 1.07} 142] 3.84) 6.14 15.35¢ 
049 4.17] 1.98) 7.68} 12.28 30.70 
28.24 70.61¢ 


INTERNATIONAL RATES ALSO REDUCED 


GETS THERE FIRST 


Write Today for the Time and Rate Schedule 
on Air Express. It contains illuminating facts 
to help you solve many a shipping problem. 
Air Express Division, Railway Express Agency, 
230 Park Avenue, New York 17. Or ask for it 
at any Airline or Railway Express office. 


Phone AIR EXPRESS DIVISION, RAILWAY EXPRESS AGENCY 


Representing the AIRLINES of the United States 


monoxide (10) Spark ignition (11) Com. 
bustion of hydrocarbons (12) Combustion 
in otto engines (13) Combustion in diese] 
engines. 


Booklets 


PROCEEDINGS OF THE 1946 CONFERENCE OF 
THE SMOKE PREVENTION ASSOCIATION. 
8}x11, leatherette, $2. Published by John 
Paul Taylor, 520 Pleasant St, St. Joseph, 
Mich. All the technical as well as the 
general papers, presented at the 1946 con- 
ference of the Smoke Prevention Associa- 
tion, Inc, appear in this compilation of 
the proceedings. 

The society is an organization of smoke 
inspectors for municipalities. The papers 
and discussions are about today’s problems, 
presented in a practical fashion to aid the 
audience of smoke inspectors. 

Combustion-control methods for smoke 
prevention covered papers by G S Bataille, 
research engineer, Campbell Engineering 
Co; John Canetta, Westinghouse Air Brake 
Co; Lloyd L Connell, technical director, 
Stoker Manufacturers Association. 

Another group of papers cover subjects 
of interest to railroad men. Completing 
the compilation is a series of generally 
interesting papers on observations and con- 
clusions of smoke inspectors and others 
interested in air pollution. 


ANALYSIS OF THE 1946 ReEvisION oF Na- 
TIONAL Exectric Cope, Publication No. 
46-119, 144 pp, 4}x6} in., paper, 50¢. 
National Electrical Manufacturers Associa- 
tion, 155 E 44th St, New York 17, N. Y. 
A comprehensive analysis of revisions in 
the 1940 National Electrical Code. They 
will be incorporated in the 1947 edition 
of the code, soon to be released by the 
National Board of Fire Underwriters. 

Code will include two new lines: (1) 
electrical welders (2) machine tools. 
Analysis, in general, prints in full the 
text of articles in which changes have 
been made. Differences between old and 
new paragraphs are pointed out. Where 
revised-article length prevents this treat- 
ment, each new paragraph is summarized 
to help compare the new with the old. 


Nationa Boarp Inspection Cope. CHap- 
TER 1v (1946) 12 pp, 8}x5}, paper. Na- 
tional Board of Boiler and Pressure Ves- 
sel Inspectors, 145 North High St, Colum- 
bus 15, Ohio. Limited distribution. Pre- 
liminary printing of rules for inspection of 
existing boilers or unfired pressure vessels 
covers directions and instructions to carry 
out inspections as provided in Chapter II 
under Administrative Regulations. Spe- 
cific points, such as stays, manholes, lap 
joints, piping connections, tubes, are de- 
scribed, with emphasis placed on areas 
most likely to prove weak. In addition, 
baffles, water columns, safety valves and 
steam gages are discussed. 


Mopet SPECIFICATIONS FOR THE INSTALLA- 
TION OF WiRING AND PLUMBING FoR AUTO- 
matic Exectric Storace Water HEATERS. 
10 pp, 11}x8}, paper. Edison Electric In- 
stitute, EEI. Publication No. O-4, 420 
Lexington Ave, New York 17, N. Y. 25¢. 
This publication has been prepared for elec- 
tric operating utilities as an aid in com- 
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NONPAREIL HD Diesel Oil, an oxidation in- 
hibited, heavy duty Diesel oil, has revolutionized 
lubrication and maintenance practice on many 
hard-to-lubricate Diesels. But all Diesel engines 
do not need a heavy duty oil. Some, like the 
400 He De La Vergne engine illustrated, have 
operated for years on the high quality, straight 
mineral oil, Nonpareil Diesel Oil. 

This engine, in the municipal plant of the City 


of St. Francis, Kansas, was started on Nonpareil 


in 1928. It was first overhauled in 1938. No ° 


stuck rings were found and cylinder wear was 
low. Ir has not been overhauled since 1938 but 


it carries its full load, exhaust is clear and oil 


Carl A. Stone, Power Plant Superintendent at the City of St. Francis, Kansas, beside the 400 HP 
De La Vergne engine in which Nonpareil Diesel Oil has given 18 years of trouble-free lubrication. 


consumption is low. 
No bearings have been 
replaced. In short, this 
engine has made an 
enviable record for low 
cost maintenance for 18 
years on Nonpareil. 

Regardless of the 
type, age or service requirements of your Diesel 
equipment a Standard Oil Lubrication Engineer 
can help you get low-cost records like this. Write 
Standard Oil Company (Indiana), 910 South 
Michigan Avenue, Chicago 80, Illinois, for the 
Engineer nearest you. 


STANDARD OIL COMPANY (INDIANA) 
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Gets 4 times the life from these 


$600 turntable bearings! 


5 Problem: Ball bearings and races in this turntable became rusted and pitted after two years 
. operation, due to exposure to steam, hot water, and an acetic acid and glucose mixture. 

It was necessary to remove and clean the bearings every 3 months and to 

replace the set every two years, at a cost of $600. 


Solution: A Standard Oil Lubrication Engineer recommended Calumet Viscous Lubricant 5x- 
an extremely adhesive, water- and heat-resistant lubricant used extensively 
on open gears under adverse operating conditions. 


the frequent cleaning. Turntable operates freely at all times, and 
bearing sets now last 4 to 5 times longer. This improved 
operation means a substantial saving on 

maintenance of the six turntables in the plant. 


i ti Result: Calumet Viscous Lubricant stopped the rusting of bearings and races, and eliminated 


Have you a troublesome or costly lubricating problem? 
Call in a Standard Oil Lubrication Engineer. Write 
Standard Oil Company (Indiana), 910 South Michigan Avenue, 
Chicago 80, Illinois, for the Engineer nearest you. 


OIL COMPANY (INDIANA) 
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INSTALL STEEL PIPING 
ADEQUATE FOR TOMORROW'S NEEDS 


. halved 
shutdown losses 


© 6 


Pete's plenty happy, and for good 
reason. He just made a change in his lines 
that will save the Company real money. 
He simply looped and sectionalized the 
header that supplies six steam-heated ket- 
tles in his department. 

Now, when something goes haywire, he 
can shut off the steam on one side of the 
loop, and keep production going on the 
other side until repairs are made. Result-- 
shutdown losses cut 50%. All it took was 
a few dollars worth of pipe, welding flang- 
es and turns, valves, insulation and labor. 
Anybody can see the value of that invest- 
ment, when production is badly wanted 
the way it is now. 

Ask Pete and he’ll tell you it’s long-run 
economy to install piping adequate to do 
a job, today or tomorrow. 

Distributors in all industrial markets 
have Youngstown pipe in a wide range of 
sizes. For their names, write, wire or. 
phone our nearest branch. 


PYOUNGSTOW! 


THE YOUNGSTOWN SHEET AND TUBE COMPAR 
GENERAL OFFICES - YOUNGSTOWN 1, OHIO 
Export Offices - 500 Filth Avenue, New York 
Manufacturers of 
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@® The NIAGARA AERO HEAT EXCHANGER 
makes the atmospheric air take up the heat you 
want to remove from power equipment or industrial 
process. It is done by the evaporation of a small 
amount of water, removing 1000 BTU for every 
pound of water evaporated. With this method it is 
also easy to control temperatures closely... to as- 
sure accuracy in process results . . . speeding up 
production at lower cost. 

Well designed and built to last, NIAGARA 
AERO HEAT EXCHANGERS have made an ex- 
cellent record for reliability in service and freedom 
from maintenance trouble and expense. 


Ask for Bulletin No. 96-P 


NIAGARA BLOWER COMPANY 


Over 30 Years of Service in Industrial Air Engineering 
405 Lexington Ave. New York 17,N. Y. 
Field Engineering Offices in Principal Cities 


_HUMIDIFYING AIR ENGINEERING EQUIPMENT 
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piling their own wiring and plumbing spe- 
cifications for storage-water heaters. Spe- 
cifications advanced as guides for this work 
are based on accepted practices: service 
at 240 v, outdoor meters, a separate meter 
rate applied to water-heating service, EE] 
—NEMA water-heater equipment standards, 
2-element heaters with time control applica- 
ble to lower element only, interconnected 
thermostats to prevent simultaneous opera- 
tion of lower and upper elements, customer 
permitted to obtain tempering tank. ~. 
A Report To THE Peopte 150 pp, 6x9, 
leather, Stone & Webster Engineering 
Corp, 90 Broad St, New York, N. Y. Lim- 
ited distribution. Here is new insight into 
vastness and complexities of the design, en- 
gineering and construction problems that 
had to be solved during the war to keep 
pace with the swiftly changing supply needs 
of our armed forces. Included is the story 
of Stone & Webster’s work in atomic en- 
ergy, arms and ammunition, rubber, petro- 
leum, Naval installations and power plants, 
which assisted in the manufacture and de- 
livery of projectiles intended to destroy 
the enemy. Text material was prepared 
after interviews with engineers who super- 
vised the design and construction of these 
plants. Finally, an editorial board made 
whatever modifications, were necessary to 
provide an easy-to-read authoritative book. 


Hydro Generation 
(Continued from page 68) 


135 psia and 500 F. At the intermedi- 
ate bleed point the steam has a slight 
amount of superheat, and at the h-p 
point about 150-F superheat. Feedwa- 
ter goes from the heaters to the boiler 
at about 340 F. Condensate from the 
heaters drains through orifices to next 
lower stages and finally through the 
drain cooler to the main condenser. 
Condensate Pump. The condensate 
pump has more than enough capacity 
to handle maximum turbine-load con- 
densate, plus makeup. Normally some 
water returns through a recirculating 
pipe to maintain a safe operating*head 
on the pump’s suction. In addition, 
pump discharge connects to the surge 
tank through a 3-way float-controlled 
valve, operated by water level in the 
condenser. If the feedwater-heating sys- 
tem does not take the condensate away 
fast enough so that water in the hot- 
well rises above a safe level, it opens 
the 3-way valve to drain excess con- 
densate from the pump’s discharge to 
the surge tank. Also, if the feedwater 
system calls for more condensate than 
is available, at low level in the hot- 
well, the*float actuates the 3-way valve 
to drain water from the surge tank into 
the condenser. The latter’s deaerating 
action removes any oxygen picked up 
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TERRY TURBINES 


SERVE THE CITIES SERVICE REFINING CORP. 


These 225 Specially Designed 
Terry Turbines are used to drive 
pumps and compressors at the 
Cities Service Tutwiler Refinery. 


Typical Units are shown above. At 
the left is an 1800 H. P. condensing 
multi-staged Turbine direct con- 
nected to a blower. At the right 
are two 175 H. P. Terry solid 


wheel turbines driving pumps. 


AT LAKE CHARLES, LA. 


The same engineering talent and 
manufacturing facilities that pro- 
duced these turbines are available 
to assist you in obtaining efficient 
power generation. 


Any of our District Representatives 
will be pleased to give you full in- 
formation ona turbine drive“ to 
meet your requirements. No obliga- 
tion. May we send you descriptive 


bulletins? 


THE TERRY STEAM 


COMPANY 


TERRY SQUARE, HARTFORD,CONN. 


SN 
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NOTE HOW THE TWO. | 
BRONZE SEATS ARE | 


ake Dart Apart 


GROUND TO FORM A 


TRUE JOINT 


Two bronze seats ground to a true ball joint insure a drop- 
tight connection without excessive wrenching. Regardless 
of length of service, a Dart uncouples easily and without 
damage—is ready for a new job wherever needed. Body 
and nut are of high-test air-refined malleable iron—are 
practically indestructible. 

That's why it pays to standardize on 


Darts. Ask your supplier to send 
some with your next order. 


E. M. DART MFG. CO. 
Providence 5, Rhode Island 


(67a) 


by this water while in the surge tank. 
‘Tests showed no appreciable oxygen 
in the resulting feed supply. 

A 3000-lb-per-hr double-effect evapo- 
rator provides boiler-feed makeup to 
avoid using raw water. Evaporator ca- 
pacity is equivalent to 5% makeup 
based on the turbine’s maximum steam 
demand, or about 6000 lb per hr. Of 
this capacity only a small part is re- 
quired, permitting intermittent opera- 
tion of the evaporator. Steam for its 
first stage is taken from the turbine’s 
intermediate bleed point. Condensate 
from both stages of evaporation goes 
through the drain cooler and to the con- 
denser. Water evaporated in the first 
stage is condensed in the second stage 
while evaporation from this stage goes 
to the ]-p heater. Here it is condensed 
and goes to the main condenser. 

On Aug 4, 1944, the plant was first 
synchronized on the line. After a few 
brief shutdowns for minor adjustments 
the turbine-generator went into serv- 
ice with 10,000-kw load. The plant was 
to be shut down after ten days’ opera- 
tion for thorough inspection, but be- 
cause of increased load and hydro-power 
shortage due to a dry season, the plant 
operated continuously for nearly two 
months. Then, after a few days’ shut- 
down for inspection it went back in serv- 
ice and acceptance tests were made. 
During these tests the turbine’s best 
water rate was 10.06 lb corresponding 
to a coal rate of 1.006 per kwhr net. 
Best boiler and furnace efficiency ob- 
tained was 87.5%. 

PoweER expresses appreciation to 
John T Farmer, mechanical engineer, 
Montreal Engineering Co, and to J W 
McDonald, resident engineer, Nova 
Scotia Light & Power Co, for assistance 
in preparing this article. It is based 
on their paper presented before the En- 
gineering Institute of Canada. 


Dr J E Goldman, Westinghouse Electric 
Corp research laboratories, has developed 
an oil-cooled 14-ton iron-core electromagnet 
wound with 6000 turns of square copper 
wired and tipped with a special magnetic 
alloy. Magnet, 5 ft long and 2} ft high, 
has adjustable poles so that specimens 
from 1} to 12 in. may be attracted; it is 
capable of exerting a 4000-lb pull. 


Florez, Inc, have been retained by Na- 
tional Warm Air Heating and Air Con- 
ditioning Association to prepare a complete 
dealer training program. Training will 
take the form of indoor comfort confer- 
ences presented to heating dealers in major 
cities. 


Fischer & Porter Co have announced the 
change of product name to Flowrators to 
indicate its line of tapered tube, variable- 
area flow-rate indicators, heretofore called 
rotameters. 
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Hundreds of canners, meat packers, 
dairies, bottlers, butter & cheese 
mfrs., laundries, etc., are getting 
ample steam automatically—in as 
little as 18 minutes from a cold 
start. “Dependable, low-cost unit 


to buy and operate,” reports a 


Long Branch, N. J. dairy owner, 


"we save 20% in fuel alone.” 


Wherever you go the story’s the same— 
enthusiastic testimonials to the speed, ef- 
ficiency and economy of the Orr & Sem- 
bower Powermaster Steam Generator. 


Equipped for both light and heavy oil firing, 
the Powermaster Unit operates at thermal ef- 
ficiencies of approximately 80%, maintained 
in everyday use. 


Being fully automatic, it eliminates the need 
for time-consuming preparation and constant 
attention to valves, gauges and controls. A 
flick of the switch starts and stops the Power- 
master with minimum manual attention. 


Its forced draft feature, efficient arrange- 
ment of heating surface and compact design 
combine to save valuable plant space. And 
because the Powermaster is assembled on a 
steel base, pre-tested at the factory and de- 
livered in one complete unit, installation is 
quick and easy—accomplished with practic- 
ally no interruption to your plant operation. 


The O&S Powermaster Steam Generating 
Unit is backed by 61 years of boiler design 
and manufacture. You will find thousands 
of O&S users throughout U. S. and the 
World who get dependable steam at low cost 
in everyday operation. 
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it’s all in the Engineering! Boiler, oil-burner, condensate re- 


turn and automatic control systems are combined in one “‘pack- 
aged” unit tested to A. S. M. E. standards. Find 
out how to save installation, maintenance and 
Operating costs with the Powermaster. Mail 


Coupon below for O&S Bulletin +1214. 


ORR & SEMBOWER 


READING, PENNSYLVANIA 
District Otfices: BOSTON - CHICAGO - CLEVELAND - NEW YORK - PHILADELPHIA - SEATTLE 


ORR & SEMBOWER, INC. 
892 MORGANTOWN ROAD 
READING, PENNSYLVANIA 


Please mail the new 8-page O & S Powermaster Bulletin #1214, 
without obligation, to: 


CoMPANY 


ADDRESS 


ZONE # STATE 


ATTENTION OF 
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One glance at Inland 4-Way Floor 
Plate will quickly show you how 


the raised projections prevent 
slipping and falling. These scientif- 
ically designed lugs are just the 
right shape for maximum safety yet 
prevent catching heel or toe in any 
size pattern. 


In your plant or installed on your 
equipment, 4-Way Floor Plate 
means added safety, employee con- 
fidence and smart design. You'll 
find it on floors, walkways, steps, 
ramps, platforms, running boards, 


decks, hatch covers, and anyplace 
where dangerous slips and falls 
might occur. 


Inland 4-Way is provided in three 
pattern sizes (Large, 114"; Medium, 
1”; Small,54") and thicknesses from 
18 gage up to 14", 
Available now from leading steel 
warehouse distributors. Write for 
catalog. 


VA Check these advantages against 
the flooring you are now using: 


{_] Safe for foot or wheel 

(_] Carries the heaviest of loads 

(_] Lasts for years and years 

{_] Cleans easily, drains freely 

(] Convenient to cut, form or weld 
(_] Matches and installs with ease 


INLAND STEEL COMPANY 


38 S. Dearborn Street 
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Chicage 3, 


Cyclone Furnace 
(Continued from page 80) 


culate ash recovery in the form of 
slag. To check such recovery com- 
pletely standard ASTM test methods 
were used to determine the amount of 
dust passing up the stack. 

Tests of ash distribution were sum- 
marized as follows: 


Test starting date .......... 10-30-44 
Test completed ............ 3-30-46 
Coal burned, tons ........ 55,838 
13.46 
Ash in coal, tons ........... 7516.9 
6670.1 
Moisture in slag, % ........ 7.61 
6162.5 
Ash recovered as slag, % ... 82 
Normal dust discharge to 


Grains per standard cu ft 0.659 
Stack discharge from soot 
blowing, % 2.5 
Ash_ reduction with temp 
increase to 3000 F from 
5.5 
Unaccounted ash, % ........ 2.5 
Coal samples from the crusher out- 
let were taken at regular intervals to 
determine sizing. Because of poor coal 
distribution in the duct these samples 
are not entirely representative, but 
could be used for studying effect of 
crusher changes. Crusher performance 
can be summarized as follows: 


Screen Percent Through Screen 
No. Minimum Average Maximum 
4 84.0 97.0 99.8 
6 70.8 92.3 99.1 
8 58.7 85.0 98.4 

14 42.4 68.6 93.0 
28 29.2 50.7 84.0 
48 17.6 32.7 68.7 

100 8.6 17.9 45.6 

200 5.7 11.4 34.1 


Tests have shown the over-all steam- 
generator efficiency to vary from over 
87%, at 85,000 lb per hr steaming rate, 
to 85%, at maximum capacity. 
Unburned-carbon loss averaged about 
0.1%. 

Weighted average auxiliary power 
requirements are 68.6 kwhr per ton of 
coal burned. This is higher than 
would be expected with a commercial 
unit because the forced-draft fan and 
motor on this experimental unit are 
larger than needed. 


SUMMARY 


As a result of the experimental work 
done on this unit the following con- 
clusions have been drawn. 

1. Because of segregating more than 
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GIVES INSTANT OVERLOAD PROTECTION 


The “exclusive” Philadelphia Planetorque is a feature that 4 ao. 
can be incorporated into any Philadelphia MotoReduceR (as 
seen from the illustrations herewith). 

By direct mechanical actions of the overload, the motor 
current is automatically and instantly cut-off, as soon as a pre- 
determined load limit is reached. This action is quicker and 
more positive than electrical thermal relays. With “fuse pro- 
tection,” the fuses must be selected to carry the starting current 
of motors; therefore, protection during the running period is 
not adequate. Incidentally, the Planetorque can be cut out 
during the starting period, by merely holding down the starting 
button, and upon release of said button it becomes operative 
again during the running period. To restart the Planetorque 
after it has cut-off from dangerous overload, merely remove 
the excessive load—a big time-and-money-saving feature. 

The Planetorque is ideal for Stoker drives, Crushers, Mix- 
ers, Rolls, Pulverizers and a “hundred and one” other machines. 
Write for Catalog MR-45. 


Phi adel phia 
PLANE IORQUE 


OTORKEDUCE 


Philadelphia Gear manufactures Speed Reducers of the follow- 
ing types: Worm, Herringbone, Spiral-Bevel, Helical, Spur, and 
Horizontal and Vertical MotoReduceRs, etc. Also, Limitorque 
Motor Operated Valve Controls,—and of course, any type, 
size or quantity of Industrial Gears. Literature regarding each 
Philadelphia Product sent upon request on your business 
letterhead. 


ERIE AVE. AND G ST., PHILADELPHIA 34, PA. - LimiTorque Valve Controls ° 7 


CANADA: AND. J ITED, TORONTOM 
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PLANT ENGINEERS: 
Let Management Realize Your Value 


With production costs one of the biggest problems of industry, and 
steam so often a vital cost factor, the value of the plant engineer 
is greater today than ever. But does management realize it? 

An engineer seldom has the opportunity to explain the importance 
of his job to busy executives. Yet if he could do so he would render 
a valuable service to himself and to management. 

Well, here’s your opportunity—via an interesting, informative 36- 
page booklet called “Dividends From Your Power Plant”. It explains 
in clear non-technical language the close relationship of steam costs 
to total production costs. And the latter is something in which man- 
agement is extremely interested. 


MANAGEMENT WILL THANK YOU 


The front office knows little about steam 
generation. But it does know that a plant 
with dead boilers is a dead plant. The 
booklet goes on to show how more efficient, 
more economical steam production means 
more efficient, more economical plant pro- 
duction. The vital importance of the ex- 
perienced plant engineer in achieving this 
is inescapable. 


The booklet contains ten authoritative 
articles on various phases of steam gen- 
eration written by experts. There isn’t a 
word of advertising. There’s no attempt to 
sell anything. And the booklet is free. 


PREFERRED UTILITIES MFG. CORP. 
1860 Broadway, New York 23, N. Y. 


MAIL THIS NOW: 


Preferred Utilities Mfg. Corp., 1860 Broadway, New York 23, N.Y. 


Please send me Bulletin 1000, describing Preferred Unit Steam 
Generators. Also the booklet DIVIDENDS FROM YOUR POWER 
PLANT, with special vital information for plant executives. 


Send for a copy of ‘‘Divi- 
dends From Your Power 
Plant" right now. Read it 
and pass it on to the front 
office. You'll gain some 
valuable ideas from it 
yourself. The boss will gain 
a@ new appreciation of your 
job—and will thank you 
for the information. Send 
in the coupon and the 
booklet will be mailed to 
you promptly. 
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80% of the coal ash as molten slag, the 
ash-handling problem for large boilers 
is greatly simplified both as to equip- 
ment and labor requirements. 

2. Because of the flyash reduction 
only a simplified form of dust-separat- 
ing apparatus is needed. 

3. The relatively clean products of 
combustion discharged from the burner 
to the boiler permits rearrangement of 
heat-absorbing surfaces with reduction 
of both equipment and labor for clean- 
ing. 

4. Permissible rearrangement of 
heating surfaces results in a smaller 
unit physically for a given steaming 
capacity. 

5. From investment, operating and 
maintenance standpoints the coal 
crusher represents a saving over the 
pulverizer. 

6. The cleaner flue gas makes pos- 
sible the operation of the furnace under 
pressure with resulting elimination of 
the induced-draft fan. 

Based on these conclusions the 
cyclone-burner shows the following 
advantages compared to a conventional 
pulverized-coal-fired installation for a 
new station of 75,000-kw capacity (1) 
floor-area reduction of about 25% (2) 
building-volume reduction of about 
33% (3) weight reduction of about 
22%. 

These anticipated reductions when 
combined with the other savings men- 
tioned show an estimated saving in cap- 
ital cost of about $6.00 to $6.50 per 
kw capacity. Fig. 6 shows the over-all 
building requirements for these com- 
parable installations. 


SECOND INSTALLATION 


Success of the horizontal-cyclone 
burner on unit No. 20-A at Calumet 
warranted the installation of a second 
cyclone burner on existing unit No. 22 
at the same station. This second instal- 
lation is a vertical cyclone burner fired 
tangentially at the top, the slag being 
removed continuously from a tap hole 
in the bottom of the burner, the gas 
passing in an essentially horizontal 
direction from the bottom portion of 
the burner through a water-cooled ves- 
tibule into the existing furnace of the 
unit. Unit No. 22 at Calumet was 
previously fired with either pulverized 
coal or natural gas. It is a cross-drum 
boiler with watercooled furnace having 
a capacity of 300,000 lb steam per hr 
at 350 psig and 650 F. Final layout 
contemplated consists of two vertical 
cyclone burners, each having a nom- 
inal 6-ft dia, but the first step taken 
was to install one at the right-hand 
side leaving pulverized coal and gas 
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It is a generally accepted concept 
that the corrosion resistance of any 
condenser tube is a function, among 
other things, of the nature of the 
corrosion product formed during the 
early service life of the tube. The 
maximum corrosion resistance is at- 
tained when this product is an adher- 
ent film which is insoluble, continuous, 
microscopically thin, stable and im- 
pervious. The extent to which the film 
approaches these properties deter- 
mines its relative ability to resist sub- 
sequent attack. 


In actual operating conditions, the 
ability of any particular alloy to form 
a protective film is influenced by the 
nature and/or extent of such factors 
as: 


Chemical composition of media in 
contact with tubes... Dissolved or 
entrained air or gases ... Velocity and 
turbulence of coolant . . . Temperatures 
inside and outside of tubes . . . Marine 
growths or other deposits . . . Sewage 
and wastes present ...Chemical or 
Electro-Chemical actions. 


The development of alloys designed 
to render longest life and most trouble- 
free service under severe operating 
conditions has been one of the prin- 
cipal objectives of Condenser Tube 
Technical Research. Phosphorized 
Admiralty, Aluminum Brass, Cupro- 


Nickel, Red Brass, Arsenical Copper 
and Muntz Metal are each capable of 
developing a protective film in the 
conditions most suited for its use. 
Where unusual conditions are met, it 
is sometimes necessary to use a spe- 
cial alloy not generally recognized as a 
condenser tube alloy. 


So many variables surround any 
condenser or heat exchanger tube 
application that each case must be 
treated as an individual problem. 


Data accumulated during Scovill’s 
continuous study of condenser and 
heat exchanger tube service conditions 
for every known application equip its 
Technical Service Department to 
offer sound guidance in tube alloy 
selection for existing or proposed in- 
stallations. 


THREE SCOVILL SERVICES 

Scovill’s Service in Men offers ex- 
perienced engineering to help solve 
your tube selection and installation 
problems. Service in Metals develops 
and produces Scovill tube alloys that 
conform to your requirements. Service 
in Manuals consists of literature which 
gives you latest, authentic informa- 
tion on condenser and heat exchanger 
free 
copy of Condenser rin; 
Tube Booklet, ad- 
ufacturing Co., "te 
13 Mill St., Water- » ee 
bury 91, Conn. 
Export Depart- 
ment: 405 Lexing- 
ton Ave., New York 

A 


AN 
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One Product e Three Services 


Service in Manuals ° Service in Metals . Service in Men 
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BLEEDER LINE 
NON - RETURN 
4 VALVES 


e Maximum Safety 


e Unrestricted Flow 


No. 135 


e Sensitive Qperation 


QUICK, 
POSITIVE 
ACTION! 


The outstanding performance record of 
the Davis “Straight Flow Type” Non-Return 
Valve in modern power plant service is the 
direct result of: 

1. Advanced Design 

2. Quality Construction 

3. Davis Service Recommendations 


The counterbalanced swing check design 
illustrated here is widely favored because 
of its simplicity . .. visible action... 
straight line flow .. . full pipe size port 
area ... very slight resistance to flow... 
sensitive operation . .. and easy acces- 
sibility of internal parts. Depending on 
service requirements, it can be furnished 
with outside oil dash pot for cushioning 
action. For turbine bleeder line service, a 
spring-loaded oil control cylinder can be 
added (as shown at lower left) for quick, 
positive closing on turbines equipped with 
automatic emergency (overspeed) steam 
shut-off hook-ups. 

Check with Davis on your Non-Return 
Valve requirements. The Davis line is 
complete. Standard sizes from 4” to 24”. 
For any pressure. Write for catalog and 
recommendations. 


REGULATOR CO. 


2540 S. Washtenaw Ave., 
PRESSURE REGULATORS e¢ RELIEF VALVES 


Chicago 8, Ill. 


NON-RETURN VALVES ¢ SOLENOID VALVES 
STOP-AND-CHECK VALVES ¢ STRAINERS 


LIQUID LEVEL CONTROLLERS 
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firing at the left-hand side of the boile:. 

The cyclone burner is designed for 
a normal capacity of 150,000 lb steam 
per hr with a peak of 180,000 lb per hr. 
This installation, now in the course of 
construction, will .be reported upon 
subsequently. 

Cyclone burners may also be adapted 


~ to existing boiler units with the simpli- 


fication of operating conditions and 
savings enumerated for new units being 
realized for the existing unit. 

The cyclone burner is not necessarily 
a universal burner in which all types of 
fuels may be burned with equal facility. 
There are limitations on volatile con- 
tent and, particularly, ash-fusing tem- 
perature. While tests have been con- 
ducted and others are under way, 
which indicate that a relatively wide 
range of volatile content can be satis- 
factorily handled, there is probably a 
limitation on  low-volatile content, 
below which ignition and maintenance 
of combustion will present difficulties. 
With respect to ash-fusing temperature, 
the limitation is with coals having ash 
of higher fusing temperatures, par- 
ticularly above 2500 F, as successful 
burner functioning is dependent upon 
the molten-slag condition within the 
burner and its remeval therefrom. 


McGraw-Hill Combines 
Aids for Education 


McGraw-Hitt Book Co, Inc, has started 
production of motion pictures and film- 
strips to supplement widely used textbooks 
already published by the company. 

Initial program covers two popular text- 
books in the technical field—Engineering 
Drawing by French for colleges and tech- 
nical institutes and Mechanical Drawing 
by French and Svensen for high schools. 
Each book will be supplemented by a Text- 
Film, of six or seven 16-millimeter sound 
motion pictures and the same number of 
coordinated silent filmstrips, or slide films 
as they are sometimes called. 

Film production will be under the direc- 
tion of Albert J Rosenberg, manager of 
the newly created Text-Film dept of Mc 
Graw-Hill. Rosenberg comes from the 
U. S. Office of Education where he directed 
production of 75 sound motion pictures 
accompanying filmstrips and coordinated 
instruction manuals. 

This additional aid helps in the transfer 
of information from a basic textbook to 4 
student. The armed forces found this 
device a helpful means of visualizing and 
dramatizing theories, principles, techniques 
and applications. No attempt will be made, 
however, to cover every phase of a subject 
or even every chapter within a given book. 
Material will be confined to the more 
difficult portions. 

Producing film companies include Audio 
Productions, Inc, Pathescope Co of Ameri- 
ca, Inc, and Caravel Films, Inc. 
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taken without 
a second thought 


You step into a modern elevator as unconcernedly as 
you step into your slippers. You take it for granted that 
you will be carried up or down swiftly and comfortably. 
Safety. . . or the lack of it . . . never enters your mind. 
That is as it should be. But you 
may be interested in knowing how 


“Otis Elevators” and “‘safety” have 


It started 94 years ago with Elisha 


Otis, founder of this business. 
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ELEVATOR 
become practically synonymous. f is COM PANY 


At the Crystal Palace Exhibition in New York, he 
dramatically cut the ropes holding up the elevator 
platform on which he was standing. His crude “safety 
device” worked. The world had its first safe elevator. 

As car speeds increased, as buildings grew taller, 
safety devices were designed to meet changed condi- 


tions. Skyscrapers came of age when Otis was able to 


them. Acceptance of “Otis Safety” has 


“elevator” 
become deep-rooted with the years. And justly so... 
because Otis has promoted safety in every phase of 
elevator design, construction, installation, operation 
and maintenance since 1852. 

ipaeshkoks.: For the finest in vertical trans- 
portation tomorrow, call Otis 
today. This, too, is an important 
step you can take . . . without a 


second thought. 
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Air-cooled design 
keeps Dings Pulleys at 

#7 top separation efficiency 
under continuous operation 
...And Dings automatic cool- 
ing saves on current costs, too! 


DINGS 


MAGNETIC PULLEYS 


Protecting vital power plant equipment against damage 

by tramp iron is effortless when you have Dings “High 

Intensity’’ Magnetic Pulleys at work. Separation is entirely 

automatic ... Tramp iron is taken out of incoming coal at 

the head of the conveyor belt—eliminated positively as a 

hazard to pulverizers, stokers or grates—once and for all. 

Dings Magnetic Pulley construction has nearly a half- 

R century of design and operation experience behind it to 
assure maximum life and efficiency for protecting power 
plant equipment... Remember: there are no more power- 

ful Magnetic Pulleys built than Dings! Write for full 

details today. DINGS MAGNETIC SEPARATOR CoO., 

4765 W. McGeogh Avenue, Milwaukee 14, Wisconsin. 


Dings 


Scuce 1399" “HIGH INTENSITY” 
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Reader’s Problems 


(Continued from page 117) 


(e); close discharge valve (g), and 
open suction valve (h). 

This reverses gas flow through the 
evaporator, and defrosts evaporator sec. 
tion II. 

Pueblo, Colo. C L Carter 


Reverse Cycle 
Defrosts Coils 


AN EASY WAY TO DEFROST evaporating 
coils in HHD’s plant is as follows: 
(1) Shut down machine, close valve 
between condenser and receiver. Then 
close discharge and suction valves, and 
open crossover bypass valve. (2) 
Start machine. With bypass valve open 
ammonia gas is drawn from condenser 
coils to evaporating coils, which are 
covered with ice. The warm ammonia 
will loosen the ice, which can he 
removed easily with an ice pick. 

While pumping out condenser, take 
care that water is shut off and con- 
denser coils drained. Under _ this 
reversed condition of system, pressure 
in coils must not get too high. 

Furthermore, when ice begins to drop 
off evaporating coils, be sure to protect 
material stored in room. Completing 
this system takes 4 to 5 hr in a big 
plant. 

Hamilton, Ont. S E Roscoe 


Circulate Brine To 
Defrost Evaporator 


WE HAD A PROBLEM similar to HHD’s 
in a local meat-packing plant. We 
experienced little difficulty, however, 
in defrosting our cooling-room units as 
room temperature was above 32 F. If 
HHD will raise refrigerant pressure to 
the point where its temperature is with- 
in one or two degrees of the 38 deg 
in his cooling rooms, he should find it 
simple to defrost his cooling-room units. 

We had a single-stage air cooler. 
which had been designed for a cooling 
room, which later we had to convert 
into a freezing room. When we started 
using this unit for freezing we neces 
sarily had to lower the evaporating 
temperature of our refrigerant. We 
had been circulating salt brine cor 
tinuously over the cooling surfaces of 
this machine but it would freeze in short 
order. 

We changed from salt brine to cal- 
cium-chloride brine. For a short time 
it worked fine, but later it picked up 80 
much moisture from the air that the 


POWER ® January !947 


(OH 


PO) 


— 


NEW Orifice Gives STRONG Traps 


Now... Strong traps have greater capacity 
than ever, because of advanced engineer- 
ing design. The new HI-CAP “heart”, 
or valve and seat assembly, gives Strong 
traps a_ scientifically designed throat 
which permits maximum discharge of 
flash steam with minimum turbulence 
and choking effect. 

The new Strong “‘T” traps combine in 
one unit the economies of inverted bucket 
traps with the air removal capacity of 
thermal traps. The “‘T”’ type is included 
in the newline of HI-CAPstraight-through 
traps in sizes to 1”’. 

With a complete line of open and invert- 
ed bucket traps at our disposal, our engi- 
neers can specify exactly the right type 
of trap for your individual application. 


| iN _ , For full details, write for Strong Catalog 

STRONG, CARLISLE & HAMMOND CO. 

1392 West 3rd St., Cleveland 13, Ohio 


MODERNIZE your old STRONG traps! 


METL* 
4 valve and 


Service continues to be available on all Strong traps, and older 
1g models can be completely modernized to include all the new 7 the «ed 
‘ improvements. Easy to install without changing piping. wy wan 
Ve Rave Anum-Mew 
q 
of 
yrt 
al- J} 
ne 
s0 Vacuum and lifting trap 70 Series trap 


Reducing Valves 
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ALL—METAL 
Thermometers 


The legible, wide open scale on the WESTON thermometer permits’ 


you to take full advantage of its inherent, long-time accuracy. Even 
from a distance, readings can be made “right on the nose.” 


WESTON thermometers are available in a variety of types, stem 
lengths and scale ranges for most industrial applications. If your 


jobber cannot supply you, see your local WESTON representative, or 


write for Thermometer Bulletin . . . Weston Electrical Instrument 
Corporation, 679 Frelinghuysen Avenue, Newark 5, New Jersey. 


MAX-MIN models also available to indicate 
highest or lowest temperature reached. 
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weakened solution would soon freeze, 

We overcame this difficulty by insta}}. 
ing a 50-gal drum on suction side of 
circulating pump. By filling the drum 
with calcium-chloride flakes and cir. 
culating the defrosting water through 
this drum, it gave us car“city enough 
to keep the solution’s fieezis pent 
well below the evaporating temperature 
of our refrigerant. Since then we have 
had no trouble from freezing in this 
machine. 

Spokane, Wash. GH Hu 


Hot Gas Will Defrost 
HHD’s Present System 


It is not at all necessary to instal] 
separate lines for hot-vapor defrosting, 
In all but flooded systems using am. 
monia pumps to circulate the refriger. 
ant, the following general method may 
be successfully used: (1) Close master 
liquid stop valve and begin pumpdown 
of evaporators. (2) Raise condenser 
pressure to permissible maximum, 
which for ammonia is 225-250 psig. 
This is done by reducing the quantity 
of water used for condensing. If con- 
densing water is recirculated, it should 
be short circuited back through con- 
denser without being cooled in spray 
ponds or cooling towers. This store 
useful heat in the water. (3) Estimate 
how many evaporators can be defrosted 
with the quantity of heat stored in the 
water and hot vapor. Assume one 
half of the evaporators may be 
defrosted, select them, and close the 
return valves of the others. Pump 
down system to zero. (4) Stop the 
compressor, or compressors, of the sys- 
tem. Open at once both bypass and 
pumpout valves on the manifold. This 
permits hot vapor to pass from con- 
denser back through the return line 
and into the evaporators to be 
defrosted. Suction and _ discharge 
valves need not be closed. If pressure 
in evaporators rises to 100 psi, close 


- both bypass and pumpout valves. 


(5) If only one or two evaporators 
are being defrosted, with the others 
cut off, pressure will rise rapidly. If 
number of units is greater, the rise will 
be much slower. Hot vapor is cooled 
rapidly in the first pipes near the return 
valves and condenses in those pipes 
nearer the expansion valves. The sen 
sible and latent heat it gives up melts 
the frost free of the pipes. If the 
evaporators are in rooms kept below 
freezing, this frost should be knocked 
off at once before it refreezes to the 
pipes. (6) If HHD’s two evaporative 
systems discharge into the same com 
densing system, he should discharge 
the hot compressed vapor of one system 
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Twin-element, two-stage auxiliary Con- 
seco Air Ejector with combined inter- 
after condenser for Victory ships. 


CTORS 


The steam jet air ejector offers a combination of 
continuous, reliable, economical operation with low 
maintenance cost. Operators of marine and station- 
ary power plants, recognizing these advantages, 
have specified steam jets for new installations and 
modernization of existing installations. 


The steam jet air ejector has also found wide 
application in process and chemical industries for 
priming, evacuating, exhausting, and other applica- 
tions where a gas or vapor is to be moved. 


CONSECO Air Ejectors are manufactured in sin- 
gle or multiple element types, with one or more 
stages, for any vacuum or load condition. They can 
be constructed of special materials for handling 


Twin-element, two-stage Conseco Air corrosive vepers. 
Ejector with separate inter-after conden- 


ser and hogging ejector for 600 kw 


ae ont Our latest bulletin gives full information regard- 


ing the principles of operation, and information re- 
quired in specifying a steam jet for your needs. 


Twin-element, two-stage Conseco Air * 
Send for it now! 


Ejector with combined inter-after 
condenser 


A highly skilled, specially equipped service organization, ready for immediate 
action anywhere on the continent, backed by engineering and manufactur- 
ing facilities producing over 3,000,000 sq. ft. of heat exchangers annually. 


CONDENSER SERVICE & ENGINEERING CO., ING. 


49 RIVER ST., HOBOKEN, N. J. Phone HOboken 3 -4425 After 6 P. M. or Sundays - HOboken 3-4428 
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Controle Alt! 


With Beaumont Birch Coal Handlin 
Equipment, one operator controls al] 
coal handling with finger-tip con- 
trols, like this— 

Coal arrives | rail, is dumped in- 


to hopper, r by bucket elevator 

and discharged either into bunker 

for immediate use or down a chute 

to yard storage. If it oes to d 
ra 


the Beaumont Drag per spreads 
it into safe, compact layers—elimi- 
nating air pockets. 


Use any available space. Tail- 
blocks can be slung between posts 
and moved by hand—and mechan- 
ically moved on I-beam track, by 
tail-block car, or s nded from an 
aerial bridle system. The scraper and 
cable system is operated by one man 
through remote control. One com- 
pany, Beaumont Birch, supplies all 
necessary equipment. 

Complete engineering service 
available by writing right now to— 


BEAUMONT BIRCH company 


1502 RACE STREET 


RIA, 


MATERIAL 
WANDLING SYSTEM 


WHILE BOILERS OPERATE 


Whether you use tube blowers or not, 
you will find No-Karb an invaluable aid 
in keeping boilers and tubes free from 
carbon, soot and fire-scale. 


For high or low 
pressure boilers, 
coal or oil-fired. 


Simply toss a little No-Karb over the 
burning coals or in the path of the burn- 


Money-Back 
Guarantee with 
trial order. 


ing flame, and carbon or soot, chemically 
reduced to the ignition point of fuel, 
is consumed with the fuel. 


Boiler efficiency is increased; time of 
cleaning boilers and tubes largely re- 


duced. 


NUTMEG CHEMICAL CO., 223 State St., New Haven 10, Conn 
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into the hot-vapor line while defrosting 
the other. This hot vapor will pass 
through the manifold valves and mater. 
ially assist the defrosting procedure, 
(7) When using this method of defrost. 
ing, keep a sharp lookout for leaks, 
(8) When defrosting is complete, close 
compressor suction valve partly as pre. 
caution against liquid beiling over when 
starting the compressor. 
Grorce Hotman 

Marissa, Illinois 


Bypass Hot Gas 
From Compressor 


HHD’s TrousLe Lies IN: (1) cycling 
controls are set for lower temperature 
or pressure than necessary. (2) Air 
circulation is restricted because fins on 
evaporator are too close together. (3) 
Evaporators are too small, and have to 
operate at too low a temperature, indi- 
cating excessive refrigeration load. 

Procedure for defrosting on direct- 
expansion coils is to bypass hot gas 
from compressor discharge. Defrost 
one coil at a time to melt off frost and 
boil out any oil that may have col- 
lected. Hot gas flows from the coil 
to compressor suction line. The scale 
trap takes out oil. Do this when there 
is any indication that suction pressure 
must be lowered to carry the required 
cold-room temperature. Frost and oil 
accumulation may run the suction pres- 
sure down with resulting power waste. 
Suction pressure must always be low 
enough so ammonia wil evaporate by 
boiling in the expansion coils at which 
rooms are to be held. 

Calcium chloride will defrost evap- 
orator if a solution is sprayed overt 
coils. This, of course, is expensive 


and may not be approved. 
C A Witkes 


Oaklyn, N.J. 


Hot Gas Defrosts 
Fin Evaporators 


BEST SOLUTION is to install a hot-gas 
line to evaporators. HHD’s problem is 
unusually acute in that several evapo- 
rators are fin type, which frost up and 
block off air circulation easily. Under 
similar conditions, a straight-pipe evap- 
orator (without fins, diameter of pipe 
two inches) would frost and build up 
an ice covering in about two months. 
HHD’s best bet is to show his man- 
agement the futility and danger of 
defrosting by spraying and knocking 
off the ice. One of the ammonia lines 
is sure to develop a leak. Added to 
this possible trouble is effect that 
varying temperatures have on cold stor- 
age and freezing rooms. 
Brooklyn, N. Y. A J Wenic 
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POTOMAC ELECTRIC POWER CO. 
BUZZARD POINT STATION 


E Benjamin F. Shaw Company executed all the fabrication 

of both the high and low pressure piping for this modern 

generating plant. This job, recently completed, marks a half 

century of association between these two companies. . . graphi- 

cally illustrates Shaw's dependability of performance in the 
piping, pre-fabrication, installation and erection field. 


Benjamin F. Shaw Company is qualified 
to pre-fabricate and erect piping—any 
place in the United States and Canada. 


pe 


President 


iy? ay 
WASHINGTON, D. C. 
’ 
| 
as 
PY 
Whatev ipi is 
atever your piping 
g 
§ Known since 1893 for High-quality, Dependable Pre-Fabrication and Installation t. 
0 
{ 
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| Prevents PRIMING 


Prevents FOAMING 


The Henszey System automatically keeps boiler water 
concentrations within safe margins — prevents foaming, 
priming, carryover and the formation of sludge and scale 
(with simple chemical treatment). This is accomplished 
continuously WITHOUT the HEAT LOSS of ordinary inter- 
mittent blowdown. 


Maintain clean, efficient boilers with Henszey Continuous 
Blowdown for substantial savings in fuel, equipment and 
manpower . . . savings you need to hold down costs of 
production. Plan on a Henszey Continuous Blowdown 
System for your present — or future — power plant. 


Consult your nearest HENSZEY 
representative or write to 


 HENSZEY COMPANY 


DEPT. DI WATERTOWN, WISCONSIN 


CONTINUOUS BLOWDOWN 
and BOILER PLANT SPECIALTIES 


Boiler Feed Regulators © Distillation Systems © Heat Exchangers 
Feed Water Meters © Fiow Indicators © Proportioning Valves 
also MILK EVAPORATORS and PREHEATERS 
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in cold climates where liquid in a stand. 
ard gage might freeze. 

Valves on the assembly (No. 93) are 
jacketed so liquid passing through them 
can also be heated or cooled. Gage comes 
in a full range of sizes for pressures up to 
3200 psi (reflex), and 2000 psi (trans. 
parent) at 100 F, or for 1200 psi, and 
600 psi, respectively, at 1000 F. Auxiliary 
tubes can be supplied in corrosion-resis- 
tant metal. Dept P, Jerguson Gage & 
Valve Co, Somerville 45, Mass. 


Strip Chart Viewer 


THIS LIGHT WEIGHT STRIP CHART VIEWER 
simplifies inspection of strip chart records. 
Device is available in two models; one for 
use with 4}-in. wide record rolls, as used 
with Type CD and CE recorders, and the 
other for 4-in. wide rolls as used with Type 
CF inkless recorders. 

Operation of the viewer is simple: Place 
record roll to be viewed in a trough at 
one end and wind by hand free end of 
paper onto spool at other end. Ends of 
winding spool are removable so that rolling 
procedure can be reversed if desired. Dept 
P, General Electric Co, Schenectady 5, 
N. Y. 


Flexible Metallic Packing 


A NEW FLEXIBLE METALLIC PACKING is 
especially adapted for steam and air piston 
rods, centrifugal-pump shafts, valve stems 
and expansion joints where temperatures 
do not exceed 450 F or surface speed 600 
fpm. It has a cross-sectional composition 
of metallic foil combined with asbestos 
yarn, high-temperature lubricants and flake 
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How much does handling add to the cost of coal after it is 
delivered to your plant? If your conveying equipment is 
obsolete or has outgrown your needs — or if you still cling 
to manual coal-handling methods — you are adding a sub- 
stantial amount to the coal costs inside your plant. 


Cut the additional cost between delivery at track hopper 
and delivery to stoker hopper with a G-W Handling 
System. This simple, typical arrangement is saving money 
in many plants, large and small. G-W equipment includes 
all types of conveyors, carriers, elevators and skip hoists; 
bunkers, gates, spouts, hoppers, weigh larries; storage 
pockets and industrial rail systems. 


G-W engineers are trained to fit the proper equipment 
to specific coal-handling requirements; G-W shoulders all 
details from design to installation, assumes all responsi- 
bilities. G-W has specialized in this complete service for 130 
years. Gifford-Wood Co., 420 Lexington Ave., New York 17; 
565 W. Washington St., Chicago 6.— Factory: Hudson, N. Y. 


HANDLING HEADQUARTERS 
for Industrial Conveying Systems * Infra-Red Baking and 
Drying Equipment * Ice Processing and Handling Machines. 


Handling coal automatically, from track hopper te 
storage to stoker, by G-W Elevator and Weigh La 


Carrier discharging coal to bunker below. 


= ‘ 


G-W Flight Conveyor distributing coal 
over large bunker above boiler room. 


SINCE 1814 
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CAPACITY 


Cochrane Multiport Drainers 
have exceptionally high ca- 
pacity at low pressure due to 
the large multiport areas. 
They are particularly effective 
in carrying away heavy mo- 
mentary slugs. 

They are instantly responsive 
due tothe balanced rotary valve 
with only one moving element 
and no stuffing box. 


Write for a copy of 
Publication 2925 


COCHRANE CORPORATION 


3106 N. 17th St., Phila. 32, Pa. 


COCHRANE STEAM SPECIALTIES 
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| Calrod heater. 


graphite for sealing and reducing wear. 
Construction produces a compressible 
metallic packing that -is sensitive to gland 
adjustment. Dept P, Raybestos-Manhat- 
tan, Inc, Manheim, Pa. 


Soldering Iron 


Hanpy CALROD SOLDERING IRON is rated 
85 watts, 115 v, and contains a cartridge 
Half-inch copper tip is 


_ brazed onto iron for fast heat conductivity 
' and more soldering with less power. Hot 


Tips on Soldering, a booklet discussing 
care and use of soldering irons, and a 
supporting stand are furnished with each 
iron. Dept P, General Electric Co, 
Schenectady, N. Y. 


Hydropneumatic Power Unit 


A SIMPLE DOUBLE-ACTING HYDRAULIC PUMP, 
powered by air, for low-volume high- 
pressure service, is operated by vertical 
double-acting air cylinder and piston direct 
connected to upward acting pump plunger 
and yoke connected to a down-acting plun- 
ger. Pump cylinders are opposed and of 
integral construction. On hydraulic de- 
mand, pump starts and operates until total 
pressure on air and hydraulic sides equal- 
ize. Automatic stopping of pump when 
desired pressure is reached saves power. 
Any hydraulic pressure up to pump capac- 


ity can be obtained by adjusting air-pres- 
sure reducing valve. Pump is applicable 
to hydrostatic tests and for hydraulic 
presses. 

It provides small high-pressure fluid sup- 
ply by using a small quantity of compressed 
air. By selecting proper ratio of air piston 
to plunger diameter, hydraulic pressures 
up to 20,000 psi can be obtained with 100- 
psi maximum air pressure. Pump is not 
intended where continuous fluid flow is 
needed. Dept P, Aldrich Pump Co, 
Allentown, Pa. 


Level Controller 


AN ELECTRONIC DEVICE CONTROLS high, low 
and intermediate levels of liquids and con- 
ducting solids in open or closed tanks, 
vats, bins, pipes or hoppers. Operating 
circuit uses an electrode, installed in the 
tank, which contacts conducting substance 


PEERLESS 
Hydro-Foil PUMPS 


Move huge volumes of water — 
against low and medium heads — 


PEERLESS 
MIXED-FLOW 
PUMPS 
CAPACITIES: UP TO 
220,000 G.P.M. 


Cutaway view 
of Mixed-Flow 
multi-stage 
pump impeller 
and bowl con- 
struction reveal- 
ing high efficiency 
impellers utilized 
for more econom- 
ical water lift. 


To rapidly move and re-move 
maximum amounts of water. 


The most modern principles of aero and 
hydro-dynamic design are embodied in 
Peerless Mixed-Flow pump design and con- 
struction, attaining new high efficiencies in 
large volume water lift and lowering over- 
all maintenance and pumping costs. 


Numerous successful applications of 
Peerless Mixed-Flow Pumps include: drain- 
age; sewer and flood control service; de- 
watering; irrigation water diversion; flood- 
ing of agricultural lands; industrial and 
process work including condensers, circu- 
lation of liquors, etc. 


PROPELLER TYPE PUMPS 


Peerless pumps, embodying the Hydro-Foil prin- 
ciple, are also available in the propeller type and 
are capable of handling identical capacities of the 
Peerless mixed-flow pump. Request Bulletin B-148 
on design, construction and application data of 
) mg two outstanding types of Peerless Pumps, 
or large-volume water pumping. 


PEERLESS PUMPS 


PEERLESS PUMP DIV. FOOD MACHINERY CORP. 
Los Angeles 31, Calif.; Canton 6, Ohio; Quincy, Ill. 


FACTORY BRANCHES: ARDMORE, PA ; OECATU 
ILL; ATLANTA, “2A; DALLAS, TEXAS, 
DISTRIBUTORS PRINCIPAL CITIES 
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LEXINGTON 73, MASS. 


Improve Piping Systems 
JEFFERSON 


featuring the 
Recessed Brass Seat 


Better piping jobs at lower cost can be assured by the use of 
Jefferson Specialty Unions . . . advantages made possible by the 
exclusive Jefferson Recessed Brass Seat. This feature provides 
surface contact, is protected from pipe ends, and imposes no 
obstruction to free flow through the joint. It is set up tight with 
minimum pressure. 


Savings in materials are effected by the Jefferson Union Tee 
shown here because its use will eliminate two nipples and an 
ordinary tee. The three joints thus saved assure corresponding 
savings in labor and maintenance and reduce the possibility of 
leaks by three joints. 


Investigate the complete Jefferson line. Get in touch with us direct or 
with your nearest distributor. 


JEFFERSON UNION CO. 
601 WEST 26th STREET, NEW YORK 1, N. Y. 


and Save Piping Costs with 


SPECIALTY UNIONS 


LOCKPORT, N. Y. 


Recent National 
Pump Survey: 


In Arecent national survey, Vi- 
king Rotary Pumps led the ro- 
tary pump field in popularity 
and widespread use. Vikings 
topped the field, being encoun- 


tered 29.1% of the time among 
17 makes of rotary pumps listed. 


Viking 


OPS 


ROTARY PUMP 
FIELD 


There is a reason for this popu- 
larity Vikings place first because 
of their extremely simple design 
their rugged construction ... 
their record of dependable per- 
formance. Thus throughout the 
years they have earned their 
place as leader in the rotary 
pump field. 


For complete infor- 
mation about Viking 
Rotary Pumps, write 
; today for bulletin se- 
t i ries 46S. It will be 
sent to you free by 
return mail. 
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CEDAR FALLS IOWA © 


to complete a circuit to a magnetic relay. 
Control unit can actuate solenoid or motor- 
operated valves, pumps, lights, alarm sig- 
nals, or other electrical devices. They are 
available with circuits to handle one or 
more electrodes and can be furnished in 
multiple installations for controlling a 
series of levels or other various mixtures. 
Dept P, Trimount Instrument Co, 37 
Van Buren St, Chicago 5, Ill. 


Pipe-Leak Clamp 


CLAMP CONSISTS OF A Hycar Pap which is 
resistant to water, gas, oil, gasoline, etc. 
An annealed backing plate covers pad and 
can be hand-formed to desired pipe con- 
tour. Pad and patch plate are secured 
with a continuous band clamp. 

One pipe-leak clamp fits numerous pipe 
diameters. Six sizes fit all pipe diameters 
from } to 12 in. in diameter. Sizes over 
12 in. are available upon request. Dept 
P, Marman Products Co, 940 W Re- 
dondo Blvd, Inglewood, Calif. 


ARIDIZER SERVES FOR HEATING both air 
and gas as well as for superheating steam. 
Temperatures up to 1000 F can be main- 
tained with control of leaving temperature 
held to within plus or minus 1 F, Heat- 
ing may be effected either electrically or 
by oil- or gas-burning equipment. Man- 
ufacturer says the unit can be adapted to 
any existing drying or dehydrating sys- 
tem, or the Aridizer can be engineered to 
meet any requirements. Dept P, Good- 
year Industries, Inc, 224 S Michigan 
Ave, Chicago 4, Ill. 


Lift Platform 


ELECTRICALLY-OPERATED, two platform lift 
rests on 3x6 ft base and consists of two A- 
frames, with a stationary top platform 7x30 
in. An electric motor equipped with a re- 
duction gear mounts on the base along 
with a winding drum for hoist cables. 

A carriage comprised of channels and 
moved on rollers within channels of A- 
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VIKING Purp 


S01 ALLEN AVENUE  GLENDALE 1, CALIF. 


FOR COMPLETE SPECIFICA- FACTORY BRANCHES: PHILADELPHIA @ ATLANTA BOSTON © CHICAGO ©-DALLAS 
TIONS request new Catalog and i- KANSAS city @ NEW YORK @ DENVER @ DETROIT © CLEVELAND © PITTSBURGH 
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One of two MURRAY multistage steam turbines, designed to 


deliver 685 horsepower on steam at 110 pounds and exhausting 
to 26% inches Hg vacuum, furnished to drive high speed 


STEAM TURBINES 


* * * 


centrifugal com- 
pressors for re- 
frigeration in one 
of the most prom- 
inent Southern 
Hotels. A_ third 
unit has recently 
been shipped. 
Equipment in- 
cludes variable 
speed oil relay 
governor, trip and 


throttle valve, strainer surrounding the double seated balanced 


governor valve, and force feed lubrication. 


The complete MURRAY line of steam turbines includes all 
variations of mechanical drives, and turbine generator sets up 


to and including 3000 KW rating. 


Sales Representatives for Murray products are located in all 


principal cities. 


BURLINGTON, IOWA 
Builders of Steam Power Equipment for Three Quorters of a Century 
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frame lifts the 500-lb capacity, 24x30 in., 
moveable platform to a height of 8 ft. Sta- 
tionary platform stands at 5 ft above 
ground. Entire assembly of aluminum alloy 
rides on ball-bearing, rubber-tired wheels. 
Dept P, Elwell-Parker Electric Co, 
4205 St Clair Ave, Cleveland 14, Ohio 


General-Purpose Transformer 


ConstRUCTED THROUGHOUT with Class B 
insulation, such as fibre glass, mica, and 
asbestos, manufacturer claims these trans- 
formers withstand severest of operating con- 
ditions. Messy liquids and fireproof vaults 
are eliminated. Mechanical improvements 
have resulted in reducing installation cost. 
Electrically welded steel case also acts 
as a wiring compartment accessible through 
knockouts. Units are available from 240- 
480 v primary up to 13,200 v, and ratings 
up to 500 kva. Dept P, Marcus Trans- 
former Co, 32 Montgomery St, Hill- 
side 5, N. J. 


AUTOMATIC OR MANUAL, 12- or 24-hr cycle 
program clocks permit closing an electrica} 
circuit at any desired 2'4 minute interval 


in a 12-hr disk or 5-min interval in a 
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No. 1461—44 Pages 
WRITE FOR IT 


Describes our Surface and Jet Condensers 
of Low Level ond Barometric Types; also Air 
Ejectors, Cireviating and Condensate Pumps, 
etc; also includes many pages of useful 


“THRU TRAFFIC’? STEAM LANE 
UPS CONDENSER PERFORMANCE 


Tubes in Dual Bank Steam Condensers are symmetrically arranged in . 


two distinct banks, separated by a wide, “thru traffic” lane, with other 

\ ‘unobstructed lanes and branches of the central lane, penetrating 
deep into the tube nests. This distributes the steam so that effective <1 J 
“condensing action is contributed by every tube (no stagnant , 


areas) and produces condensate temperatures and pressures equal- 3 


to those at the steam inlet. The high heat transfer obtained with 


the modern Dual Bank closely approaches the theoretical “ideal” _ RS) 


in overall condenser efficiency; hundreds of utility and indus- 


trial power plants know it is soundly engineered, for we pio- 


neered the Dual Bank in 1916. Send for our new 44 page 


Catalog No. 1461, or may our representative call on you? 


C. H. WHEELER MANUFACTURING COMPANY 
1800 SEDGLEY AVENUE, PHILADELPHIA 32, PENNA. 
REPRESENTATIVES IN MOST PRINCIPAL CITIES 


A 


STEAM CONDENSERS AIR EJECTORS 
COOLING TOWERS - HEAT EXCHANGERS 
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“DAY & NIGHT SERVICE” 


View at right shows part of a battery of 
Deming side suction centrifugal pumps 
operating on a ‘round-the-clock schedule 
in a large refinery. Write for illustrated 
catalog bulletins on Deming Cen- 
trifugal Pumps. 


Distributor, write us. 


POWERED FOR EMERGENCIES 


The Deming deep well turbine pump illustrated (at 
left) is equipped with a combination motor and gear 
head to assure continuous factory water supply at 
all times. 

Should electric current fail, the pump is operated by 
an auxiliary engine direct-connected through a flexi- 
ble coupling to a gear head between the discharge 
head and motor drive. A flat belt pulley can be sub- 
stituted for the gear head if the engine is used only 
occasionally for driving the pump. 


Deming deep well turbines can also be equipped with 
direct current motor head or steam turbine head. 
Write for illustrated Bulletin 4700-8. 


MISSING ... THREE OILERS 


The Deming High Speed Rotary Pump shown 
at left is the heart of an ingenious oiling 
system that keeps 300 machines automatic- 
ally lubricated in a large metal working 
plant. Formerly a crew of four men were 
kept busy on the oiling job. Now only one 
man is required to operate the complete 
system. Write for complete data on Deming 
High Speed Rotary Pumps. 


DEMING DISTRIBUTORS LOCATED EVERYWHERE 


Close cooperation between Deming field engineers and Deming Distributors 
makes a hard-to-beat combination of sales-engineering "know-how" to serve 
your pumping needs. If you don't know where to locate the nearest Deming 


THE DEMING COMPANY « 201 BROADWAY, SALEM, OHIO 


DEMING 


INDUSTRIAL PUMPS 
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24-hr disk. These clocks actuate, on a 
pre-determined schedule, all signals, bells, 
horns, lights, gongs, sirens, etc. 

Signal switching circuit carries 1000 watt 
load and conducts as many as 288 opera- 
tions per disk revolution. Adjustments of 
signal duration are conveniently made, 
Self-starting motor supplies drive for clock 
and program mechanism. Standard models 
operate on 115 v, 60 cycles. Dimensions 
of a single circuit clock are 11 in. high, 
8 in. wide and 4 in. deep. Dept. 221, 
Montgomery Mfg Co, 549 West Wash. 
ington Blvd, Chicago 6, IIl. 


HEAVY-DUTY HAMMER MILL employs re- 
volving steel hammers at 1000 to 7500 rpm 
to hit in mid air material to be ground, 
pulverized, crushed, shredded, defiberized 
or hashed. Model W-30(H) stands 47 in. 
high with a base of 53x38 in. and a charge 
opening of 24x30 in. and comes in } to 200 
hp capacities. Discharge of material from 
mill may be by gravity from the bottom or 
by a pneumatic conveying system to a col- 
lection point. Dept P, Buffalo Hammer 
Mill Corp, Buffalo 3, N. Y. 


Heavy-Duty DC Contactors 


HEAVY-DUTY MARINE AND STEEL MILL con- 
tactors are available in nine different de- 
vices ranging in capacities from 100 to 
2,500 amp. Two of the nine contain 
normally closed contacts and the rest nor- 
mally open. All parts can be serviced and 
inspected from front of control panel with- 
out removing contactor. 

Frames and armatures are constructed 
of cold-rolled steel and copper contacts 
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January 27- 1947 


SEE OUR EXHIBIT 
BOOTHS 527-8 


ABOVE: EVAPORATIVE CONDITIONING UNIT WITH JOHNSON 
CONTROLLED HEATING, COOLING AND HUMIDIFYING. AT LEFT: 
ONE OF 50 JOHNSON PANEL BOARDS. 

U. S. Navy Pilot Plant, Inyokern, California. Holmes and Narver, 
Architects; Lohman Brothers, mechanical contractors, Los Angeles. 


"7 
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JOHNSON Automatic Temperature CONTROL 


The U. S. Navy’s “Pilot Plant” at Inyokern, 
designed in cooperation with the California 
Institute of Technology, is a permanent and 
important facility in our national defense pro- 
gram. Devoted to experiments on the manu- 
facture and loading of fuel for rockets, this 
giant undertaking in remote Death Valley has 
received wide acclaim as a model of scientific 
ingenuity. 

There were countless problems to be solved, 
in equipping the various buildings which are 
involved in the processing operations. John- 
son Automatic Control Systems regulate the 
conditioned air produced by 
nearly one hundred units 
throughout the vast expanse of 
many thousand acres. Each 
unit supplies an individual 
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space where the temperature and humidity are 
watched over by Johnson room thermostats 
and humidostats. 

In such activities, all possible elements of 
chance must be removed. Pioneers in design- 
ing and installing automatic temperature con- 
trol systems, Johnson engineers and installa- 
tion men were on duty at Inyokern from the 
moment the walls began to rise until the com- 
pleted buildings were ready to operate. Such 
individualized service, the only way to insure 
precisely the desired results, is typical of 
Johnson-engineered installations. Ask a John- 
son engineer, from a near-by branch office, to 
help solve your next temperature control prob- 
lem. JOHNSON SERVICE COMPANY, Milwau- 
kee 2, Wisconsin. Direct Branch Offices in 
Principal Cities, 
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The Stickle Open Float Trap is available in design to meet specific 


operating conditions and in capacity for handling required volume under 
given conditions. 


A series of traps 
range of 4,500 to 


STICKLE SERIES 100 


A series of traps with a capacity 
range of 250 to 4,500 Ibs. per hour 
for drainage of smaller units oper- 
ating at low, medium and high pres- 
sures. Built for straight-in-line in- 
stallation. See Bulletin No. 115. 


STICKLE 
SERIES AE 


with a capacity 
18,000 Ibs. per 
hour for drain- 
age of larger 
units operating 
at medium and 
high pressures. 
Multiplies old 
standard capac- 
ities by four. See Bulletin No. 315. 


STICKLE SERIES 50 


This series of Stickle Traps espe- 
cially designed for drainage of proc- 
essing units Operating at medium 


to high pressures creating unusually large volumes of 
condensate. Capacity standard 8 to 10 times that of 
standard traps. Capacity range 18,000 to 45,000 Ibs. 


per hour. See Bulletin No. 515. 


STICKLE SERIES T 


A series of traps for drainage of units working at me- 
dium and low pressures and to work with vacuum 
systems. 12 styles and sizes afford a wide range of 
adaptations and meet a wide range of requirements. 
See Bulletin No. 415. 


BULLETINS FOR SPECIFICATIONS AND DATA 


For complete data and specifications ask for 
bulletins mentioned above. Mailed on request. 


STEAM 
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STICKLE OPEN FLOAT 
STEAM TRAPS 


The Stickle Open Float principle 
of construction is adapted for 
drainage of equipment operating 
at high pressures, medium pres- 
sures, low pressures or with vacu- 
um systems. Stickle Open Float is 
both simple and positive, supply- 
ing a natural operation that is 
thoroughly efficientand completely 
effective. 


NO MECHANICAL 
DIFFICULTIES 


The Stickle Open Float avoids 
complicated construction. Stickle 
traps open and discharge when 
the Open Float loses buoyance and 
opens valve; they close when the 
Open Float regains buoyance and 
closes valve. Both actions are in- 
stantaneous. The movement, up or 
down, is slight. There is no fric- 
tion, no sticking. There are no 
levers or hinges—no unnecessary 
mechanical parts. Air and gases 
are discharged with condensate. 


EFFICIENT DRAINAGE— 
LONG SERVICE LIFE 


The installation of Stickle Steam 
Traps means complete drainage 
efficiency—and dependable service 
with long life. Stickle Traps sup- 
ply better drainage. Better drain- 
age improves production and re- 
duces costs. 


OTHER STICKLE EQUIPMENT 


Stickle Regulating and 
Reducing Valves 
Ask for Bulletins Nos. 235 and 435 
Stickle Differential Drainage 
and Boiler Return System 
Ask for Bulletin No. 250 
Stickle Triplex Oil and 
Steam Separators 
Ask for Bulletin No. 200 
Stickle Open Coil Feed Water 
Heaters and Purifiers 
Ask for Bulletin No. 117 


2265 VALLEY AVENUE + INDIANAPOLIS, INDIANA 


wipe in and close under strong spring pres- 
sure. Rocker bearing design is used on al] 
contactors. Electrical or mechanical inter. 
locks are installed or changed easily as 
necessary holes are drilled. Copper studs 
are eliminated by bolting incoming line 
direct to bar terminal. Dept P, General 
Electric Co, Schenectady 5, N. Y. 


Capacitor Units 


LECTROFILM CAPACITORS, in case styles 65 
and 70, are supplied in low plastic cases. 
These high-capacitance units are especially 
adaptable for radio frequency blocking and 
by-pass applications where Q and tempera- 
ture coefficients are not critical. Four rat- 
ings, 0.0001 mf at 3000 v dc to 0.1 mf at 
500 v dc, are listed in the Case 65 style. 
In the Case 70 style, four ratings, 0.0001 
mf at 5000 v de to 0.1 mf at 750 v de, are 
also listed. Dept P, General Electric 
Co, Schenectady 5, N. Y. 


Blowdown Chart 


A NEW AND PRACTICAL CALCULATING CHART 
enables engineer to establish definite blow- 
down rates. Allowable blowdown can be 
calculated from either dissolved solids or 
chloride concentration. Curves also show 
blowdown capacity of different sized valves. 
With condensate returns, chart can be 
used to determine raw-water makeup. Dept 
P, Magnus Chemical Co, Garwood, N.J. 


Limit Switches 


OILPROOF TRACK LIMIT SWITCH, designed 
for machine tools or similar applications, 
can be used in a variety of operations 
through interchangeable operating heads 
for roller-lever, roller-push-rod, push-rod or 
plunger operation. Switch contains a 
single-pole double-throw _ self-contained 
snap-action control switch in a sturdy 
molded phenolic inclosure of oilproof con- 
struction to protect it from lubricating and 
cutting oils. Depe P, General Electric 
Co, Schenectady 5, N. Y. 


Safety Spectacle 


SEMI-RIMLESS, HINGED EYE-COGCLES fold at 
the bridge for compact handling. A hollow, 
stainless-steel temple telescopes to 4 normal 
length. Lenses are of Impax plastic, clear 
or green-tinted, locked in a channeled plas- 


POWER @ January 1947 


| 
e 2 | 
| 
186 (71a) 


Boiler F 


Addition to High Pressure Boiler 


OUGHOUT the field of indus- 
trial building the complete co- 
ordination of separate elements is 
never more important than in 
boiler and power plant construc- 
tion. Many types of equipment 
and many specialized building op- 
erations must be fitted into the 
pattern specified by the consulting 
engineer. 


Here, in the construction of power 
and boiler plants, the skill of the 
builder can be the most important 
ingredient of efficient and success- 


PITTSBURGH « 
WASHINGTON 
DETROIT 


Power Plant Construction at I 


WILMINGTON 


om, 


ful operation. Here, the specialists 
in power and boiler plant con- 
struction can be of greatest service 
to all industry. 


Dravo Corporation builds com- 
plete power plants. Typical ex- 
amples of Dravo-built power and 
boiler plants can be found in steel 
mills, food processing plants, oil 
refineries, Federal and Municipal 
institutions, automotive manufac- 
turers, chemical processors. Many 
of these installations were built by 
Dravo under contracts which in- 


PHILADELPHIA 
NEW YORK 
CLEVELAND 


Boiler Plant for Federal Goverm 


4 


er Plant Addition for 


volved total responsibility for build- 
ing and installation of equipment; 
other projects included installation 
of major items of equipment. 


Dravo Power Plant Specialists can 
be of real service in carrying out 
your plans. Wherever you need 
boiler or power plant construction 
or modernization—Call Dravo. 


Bulletin AA 504 describes, in de- 
tail, how DRAVO power and 
boiler plant construction experi- 
ence will serve you. 


Power and Boller Plants — Pumping Stetions — Power Plant and Contractor's Equipment Direct-Fired Heaters. Industrial Heating and Venties 
Substructures — Docks — Pump Houses and intakes — Mill Foundations Locks and “— Shafte, Slopes and Tunnels tnd Bary 
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DIVISION OF AMERICAN MACHINE AND METALS, ING., SELLERSVILLE, PENNA. 
EManviecturers of Pressure, Temperature, Flow and Electrical Measuring Instruments 


| Tomorrow's accuracy is here today 
| in the new U. S. Supergauge. Get 
complete information about this sys 


perb instrument now. 


jusG 


The SAFETY OF MOVING FEED LINES 
DEPEND ON THEIR FLEXIBLE JOINTS 


Made of four simple parts with 
no springs and no ground sur- 
faces to wear. Fully protected 
from grit and dirt. Swivels 
“ through 360° with no flow 
restriction. Made in four styles 
and in standard pipe sizes 
ranging from '/ inch to 3 

inches. 


STYLE F 


STYLE A 
WRITE FOR DETAILS AND SPECIFICATIONS. 


THAT'S WHY 
ENGINEERS 
Specify 


FLEXO 
JOINTS 


for SAFE 
DEPENDABLE 
SERVICE 


STYLE H 


STYLE B 


A moving feed line can be no safer than its flexible 
pipe-joint and engineers and plant managers know 
from experience that time-tried, job-tested Flexo Joints 
are safe, dependable, and give virtually trouble-free 
service. Wherever a swing joint is needed to convey 
steam, air, oil, and other fluids through pipe lines to 
supply machinery or equipment while in motion or for 
pipes that require constant motion in many directions 
specify Flexo Joints. 


4224 OLIVE ST. 


FLEXO SUPPLY COMPANY Inc., St. Louis (18). 


In Canada: S. A. ARMSTRONG 


115 Dupont St., Toronto (5), Ontario 
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tic frame. Hinge between temple and 
frame locks in open position. Sto-Aways 
are available in three temple lengths. 
Dept P, Watchemoket Optical Co, 
Providence 3, R. I. 


7 


Cartridge Filter 


REPLACEABLE, RESIN-IMPREGNATED, cellulose 
filters remove particles as small as 1 micron 
from liquids with viscosities up to 600 ssu 
and temperatures up to 350 F. Cartridges 
are chemically neutral and do not remove 
additives or inhibitors or affect color of 
liquid being filtered. 

Capacities are based on a viscosity of 
50-60 ssu oil range from 2/5 gph to 300 
gph with filtering areas of 0.2 sq ft to 
100 sq ft. Dept P, Bowser Inc, Fort 
Wayne, 2, Ind. 


Process Alarm 


New Arr-O-Larm provipes either audible 
or visual warnings of undesirable or danger- 
ous conditions. The assembly, contained 
in an explosion-proof housing, is adapted 
to inherently dangerous processing, es- 
pecially in manufacture or use of highly- 
explosive chemicals or elements. Dept P, 
Brown Instrument Co, 4490 Wayne 
Ave, Philadelphia 44, Pa. 


Current Transformer 


A 1200-v INDOOR CURRENT TRANSFORMER, 
Type JL-6, is especially adapted for meter- 
ing service on 3-wire, single-phase, indoor 
circuits. This transformer is available in 
primary current ratings from 10-10 to 400- 
400 amp. This transformer has been a* 
signed a 30-kv full-wave rating. Spacing 
between primary terminals is 1} in. for 
all current ratings, which is adequate for 
oversize cable connections. Dept P, Gen- 
eral Electric Co, Schenectady 5, N. Y: 
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REPLACEMENT PARTS 
THAT FIT THE SPOT 


Genuine Jeffrey Replacement Parts are made to the 
exact specifications of original equipment. Their precise 
fit lowers installation time. Add to that the frequent 
Improvements made by Jeffrey engineers and metal- 
lurgists and you have maintenance parts that give long, 
smooth and efficient service. Will interchange and 
couple with most industrial standard designs. 


fii 
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HELICOID GAGES 


Remain Accurate Longer 
HERE’S WHY: | 


The movement of the 

ordinary pressure gage 
operates by means of a 
toothed segment and a spur 
gear as shown at right. 


Qiecitica 12 times, the teeth of this new, 
unused sector are jagged — anything but uni- 
form. Pinion teeth are cut the same way. Fric-— 
tion, wear and consequent inaccuracies are caused 
by these rough surfaces 
rubbing together. 


@ Gage move— 
ment has a polished, 
graphited Bakelite cam 
and a polished helicoid 


roller — instead of sec— 
tor and pinion. 


@= of Helicoid movement magnified 12 times, 
shows smooth, polished surface. Helicoid 
roller surface is also highly polished. Longer 
wear and smoother operation result from these 
two polished surfaces in 
rolling, point contact. 


Only Helicoid Gages have the Helicoid move- 
ment. That is one of several reasons why Heli- 
coid is a better, longer-lasting pressure gage. 

Write for our complete catalog. 
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Power News 
(Continued from page 142) 


42 lots of iodine 131 (sold primarily 
for treatment of hyperthyroidism) and 
19 orders for phosphorus 32. 

The isotopes are sold at cost for use 
in specific scientific or technical proj- 
ects. They may be purchased only by 
recognized institutions, laboratories and 
hospitals from the Isotopes Branch, 
Research Division, Manhattan District, 
Oak Ridge, Tenn. 


ATOMIC-POWER PLANTS 


General Groves recently summed up 
the atomic-power situation, covering 
the following points: 

Two prime contracts have been 
awarded for the development of power, 
one to Monsanto Chemical Co of St 
Louis and one to General Electric. 

Monsanto is working on a power pile 
based on preliminary designs of Dr 
Farrington Daniels, professor of chem- 
istry at the University of Wisconsin and 
chairman of the board of trustees of 
the Argonne National Laboratory, Chi- 
cago. Dr Daniels is consultant to the 
Clinton Laboratories Power Pile Divi- 
sion, headed by Dr C Rogers McCul- 
lough. The research and development 
program at Clinton Laboratories is un- 
der the supervision of Dr E P Wigner. 
When the design has been prepared it 
is expected that an experimental plant 
will be built at Oak Ridge. 

General Electric, who now operates 
Hanford Engineer Works at Pasco, 
Wash., is working on several different 
designs of nuclear reactors, or piles, 
for power generation. No basic design 
has been agreed upon. The GE re- 
search program, under Dr C G Suits, 
includes research on a wide range of 
equipment for nuclear-power plants and 
the study of ship propulsion by nuclear 
energy. A government-owned atomic 
power laboratory is to be built at Sche- 
nectady, N. Y., for this work. 

The power-pile program at Oak 
Ridge is now at the stage of putting 
together the preliminary design. Mean- 
while, the problems being actively 
worked on are: actual size and shape 
of fuel unit; method of transferring 
heat from pile to heat engine or prime 
mover; the problem of loading and 
unloading the pile; the problem of 
automatic control of pile and its acces- 
sory equipment, including steam tur- 
bine and generator, and the problem 
of shielding the whole unit for protec- 
tion against radiation. 

“This pilot plant for nuclear ower 
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These rabding Machines (exclusively Geslock) malin a 


a of specially designed machines braids strands 
through and through in an entirely new and different 
way in the manufacture of the exclusive patented GARLOCK 
Lattice-Braid packing. 

All the braided strands are lattice-linked together into one 
structural unit. This unique structural design provides unu- 
sual flexibility and at the same time holds the strands to- Cross 
gether even when the packing is worn beyond the serviceable mee 
limits of wear of ordinary braided packings. 

Lattice-Braid packing is manufactured of asbestos, flax or 
cotton for various types of service. Write for descriptive folder. 


The Garlock Packing Company, Palmyra, N. Y. 


In Canada: The Garlock Packing Company 
of Canada Limited, Montreal, Que. 


60th Anniversary 1887 —1947 


GARLOCK 
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EXTRA STURDY CONSTRUCTION 


. . an Important PLUS VALUE in Buell’s systems of 


To stand up under the severest conditions of continuous 
usage, cyclone bodies and cones in Buell Dust Recover 
Systems are fabricated of extra-thick steel, completely pied 
welded inside and out and ground flush to form a smooth, 
homogeneous surface. Hoppers are braced and stiffened 
with 3” channels to resist vibration. 

This extra-sturdy type of construction is possible only 
with large-diameter cyclones and is one of the plus values 
that have meade Buell Dust Recovery Systems famous 
throughout industry for long life and low maintenance. 
Due to their sturdy construction Buell installations have 
been in service three, four,-five or more years without the 
replacement of a part. 

How the patented “shave-off” of the van Tongeren cy- 
clone (found. only in Buell Dust Recovery Systems) makes 


it possible to use large diameters and, at the same time, 
obtain high collection efficiencies is fully described in a 28- 

ge book: “The van Tongeren System of Industrial Dust 
onion .”” We will be pleased to send you a copy without 
Write for it today. 


charge. 


BUELL ENGINEERING COMPANY, INC. 
10 Cedar Street, New York 5, N.Y. 


Sales Representatives in Principal Cities bue 


DUST RECOVERY 
SYSTEMS 
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Six exclusive 
Buell Features 


THE “SHAVE-OFF” 
LARGE 
DIAMETERS 
vb EXTRA-STURDY 
CONSTRUCTION 
CORRECT HOPPER 
DESIGN 


SPLIT-DUCT 
MANIFOLDING 


DESIGNED TO DO A JOB 
NOT JUST TO MEET A “SPEC” 


will be pushed to completion as rap- 
idly as possible,” said Dr James H 
Lum, director of Clinton Laboratories. 
“Numerous experiments must be made 
before final design can be settled. 
These experiments may well consume 
all of 1946 and part of 1947. The diffi. 
culties vf procurement of equipment of 
this special category may also delay 
until 1948 the starting of the final 
pilot plant.” 


HEAT-SOURCE RELIABILITY 


Considerable emphasis will be laid, 
during design and construction of the 
plant, upon achieving a heat source of 
long life and greater reliability. These 
attributes are of particular importance 
because of the radioactivity which ren- 
ders any pile, once operating, difficult 
and dangerous to shut down for main- 
tenance. The radioactivity requires 
heavy shielding of the pile. 

The pile’s first operation will be to 
provide heat energy for steam-electric 
generation, operating at conventional 
central-station temperature levels rang- 
ing from 650 to 940 F. 

No indication may be had as yet of 
the capacity of the pilot plant. It is 
possible that all equipment will be 
relatively conventional from the boiler 
through the generator. None of the 
major components has yet been ordered. 

General Groves’ report indicated that 
atomic-energy steam-electric plants will 
use conventional equipment from the 
turbine on. Difficult problems, how- 
ever, will be faced in the power pile 
itself and in the heat transfer setup 
to move heat from the pile into steam. 

Construction materials of the pile 
must have strength and rigidity at high 
temperature and not break down under 
neutron bombardment. The “modera- 
tor” selected (carbon, heavy water, etc) 
must have the proper neutron slowing 
qualities, yet be able to withstand pile 
operating temperatures. 


HEAT-TRANSFER FLUID 


A major problem will be the selection 
of a suitable heat transfer fluid from 
a wide range of possibilities including 
ordinary water, heavy water, other liq- 
uids, gases and molten metals. 

Because of radioactivity the pile en- 
closure cannot be entered for repairs 
without a very extended “cooling off” 
period, so the pile and all associated 
auxiliaries—pumps, blowers, valves and 
heat exchangers (all radioactive)— 
must possess extraordinary reliability. 

Even in the smallest plants, both the 
pile and the heat exchanger must be 
shielded by massive walls of concrete 
or other heavy material to protect per- 
sonnel from radioactivity. 
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for ERIE CITY 
3-Drum BOILERS 


Because clean tubes are so vital to efficient 
boiler operation, it is a real tribute to Roto 
Tube Cleaners that so many leading boiler 
manufacturers furnish them as standard 
equipment. Roto has specialized in tube 
cleaners since 1910, and is familiar with the 
specific requirements of practically all types 
of tubular equipment. 


lllustrated here are an Erie City 3-Drum 
Boiler which generates 150,000 Ibs steam per 
hr, and two types of Roto Tube Cleaners, 
either of which will clean all the tubes in this 
unit. Send for the Roto Tube Cleaner manual Gi 
and catalog which contains valuable engi- Tih AM 
neering data and illustrates the complete ! 
Roto line. 


Above — Roto Model 22 water-driven motor with 
3-arm head for operation where air is not available. 
Below — Roto Model 120 air-driven motor with 
3-arm head. 


Roto lubricator and 50-ft length of spe- 
cial left hand wire-wound Roto tube 
cleaner hose. 


NEWARK 1N. 


TUBE CLEANERS ~ = 
‘O Division of ELLIOTT COMPANY 
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HANDLING COAL AT IRISH PORT 


The municipal steam-electric generating plant 
of Belfcst, Ireland, burns about 200,000 tons a 
year, all water-borne. A dock crane transfers 
coal from ships to conveyor system which first 
fills the plant bunkers, then delivers remainder 
of cargoes to a 2 cu. yd. uerman Scraper 
System installed on adjacent dock. Scraper, 
operating on a 360 ft. radius spreads over fan- 
shaped storage area, building compact pile to 
o—— of 20 ft. or more and reclaims from this 
pile. 

Sketch shows stockpile and scraper system 
with scraper reclaiming. Photo shows scraper 
receiving coal from conveyor. 


Sauerman Bros., 


TO STORE 


MORE COAL 
NOW WITH A 


Seraper System 


IT WILL PAY YOU TO investigate Sauer- 
man Power Drag Scraper Systems for 
storing and reclaiming coal. 


You can save labor for these systems 
move coal to and from any point in the 
storage area under virtual ‘‘push-button” 
control of a single operator. 


You can save space for a Sauerman ma- 
chine stores maximum tonnage on any 
available area. 


You can avoid unnecessary hazards for 
a Sauerman machine builds a pile that 
is homogeneous, compact and safe. 


You can save money for users’ records 
show average maintenance costs of less 
than a cent per ton of coal handled. 
Installation cost is surprisingly small. 
Send for Catalog. — 


| 362 S. CLINTON ST. 
NC. CHICAGO 7, ILL 


IT’S EASY 


NICHOLSON BUILDS 
A PLANT-PROVED TRAP 
FOR EVERY PURPOSE 


Advance-Type 
Drainage 
Methods 


are discussed 
in our Trap 


Catalog 444 


This helpful stand- 
ard reference book 


WEIGHT-OPERATED TRAPS — 
(above) Three types, for steam, 
air, gasoline. Pressures to 1500 Ibs. 


THERMOSTATIC TRAPS — (left) 
Five types, for steam pressures to 
225 Ibs. 


will be gladly sent 
you. 


EXPANSION TRAPS Two types, for steam 


pressures to 250 Ibs. 


Building a complete line, Nicholson offers you the right trap for any 
given job. Units for special jobs are featured. Nicholson traps are 
service-proved to be “fast action". All are carefully engineered to give 
positive, complete drainage; heavy-duty to take unavoidable abuse. 
Also, a complete line of contro! valves for all mediums; heavy-duty 
welded floats; steam and air specialties. 


W. H. NICHOLSON & CO. 
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125 OREGON ST. 
WILKES-BARRE, PA. 


Chester W Dibble, pioneer member of 
Powenr’s staff, died in his sleep, December 
6, at his home, 80-15 Grenfell Ave, Kew 
Gardens, Long Island, N. Y. 

Many Power advertisers and readers will 
remember him as an alert, cheerful, compe- 
tent individual, identified with the publica- 
tion from its earliest days. In fact it was 
on March 4, 1887, that Chester Dibble, a 
youth of 15, hung his hat in the Power 
office at Pearl Street, New York City, and 
started work as office boy for a salary of 
$2.50 per week. Robert Grimshaw, then edi- 
tor, eventually found editorial chores for 
young Dibble. 

But Dibble’s course soon branched off 
from the editorial. During his 57 years on 
the magazine he served mainly in the ad- 
vertising department as assistant business 
manager. At one time, however, he was 
office manager for the Hill Publishing Co, 
then publishers of Power. 

In the later years of his active life, Ches- 
ter Dibble gave the editorial and business 
staff of Power a direct link with the pio- 
neer past of the publication. His memory 
of men, company names and products was 
encyclopedic. His practical understanding 
of publishing helped new staff members 
get their start, and his alert cheerfulness 
inspired his friends and associates. 

Mr Dibble retired from active duty in 
April 1944, He is survived by Mrs. Dibble. 


Bureau of Ships 
Displays Enemy Equipment 


U. S. Encineerinc Experiment 
Station, Annapolis, Md., is the site of an 
exhibition of captured enemy equipment 
staged by the Bureau of Ships. 

Exhibition features enemy diesel and 
gasoline engines as well as pumps, tur- 
bines, blowers and free-piston compressors. 
Many engines are disassembled and com- 
ponent parts (some sectioned) are ar- 
ranged for inspection. 

Visitors will be permitted to make 
sketches, and take notés on any equipment. 
Numerous instruction books will be avail- 
able for further understanding. If time 
permits, personnel of the project will dis- 
assemble any engines or their related 
equipment for examination. 
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Cross-sectional drawings of 


parts which have been flame- 

hardened for added wear 

resistance. The hardened 
areas are shaded. 


Shaft 


Crankshaft Bearing 


Lathe Way 


Sheave Wheel 


Gear Tooth 
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You Get Greater Wear-Resistance 


Where Needed with 


Oxy-Acetylene Flame-H ardening 


Oxy-acetylene flame-hardening as developed by Linde is a completely 
automatic process which can be applied at production-line speeds. In 
the picture above seven tank tread shoes are being flame-hardened 
simultaneously. The entire operation takes less than 4 minutes. 

The oxy-acetylene flames, followed by a cold water quench, give the 
wearing surfaces of the treads a uniform hardness — controlled to a 
depth of in.— without affecting the cheinical composition, ductility, 
or toughness of the core or surrounding areas. 

A variety of steel and cast iron parts can be hardened easily by 
Linde’s method. Even parts too large to be hardened by other methods 
can be flame-hardened at exactly the points where wear occurs...and 
without distortion. 

You can get the flame-hardening apparatus and supplies you need 
from Linde, and Linde can show you how to use them. 


Write for the booklet, “Flame-Hardening.” Form 4726. 


2 
“Unit of Union Carbide and Corporation 
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A TURBINE-DRIVEN IMO 


The IMO PUMP provides a maximum 
of capacity in a minimum of space due 
to the fact that it can be operated at 
high speeds connected directly to motor, 
turbine or other machinery. 


Where space is a problem install IMO 
-the reliable rotary, positive displace- 
ment pump having only three moving 
parts and no gears, pistons, sliding vanes 
or valves. 


For further information send for 
catalog |-129-P 


SEAMLESS COPPER: 


GUARANTEED 


TO STAND UP! 


tvery Hercules Float carries our guar- 
antee to stand up under 350 lbs. working 
Pressure and 500 degree temperature. 
Fabricated of seamless copper under our 
special spinning process. Hercules Floats 
are uniform in thickness and high in 
mechanical strength. 

You can depend on Hercules for floats— 
in standard shapes up to 10 in. and in 
Special types to your specifications—to 
give long, dependable, economical service. 
{nsure carefree maintenance of water 
an other equipment y specifying 
“HERCULES.’ 


ERCLILES FLOAT. WORKS 


200 Franklin St. 
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Atomic-Power Lab to Be 
Nation’s Fourth Project 


ARRANGEMENTS have been completed for 
the fourth laboratory in a projected na- 
tionwide chain of nuclear-physics research 
laboratories. General Electric Co will build 
and operate for the U. S. Government at 
Schenectady, N. Y., a $20,000,000 institu- 
tion to specialize in all phases of atomic- 
power development. 

This institution, the Knolls Atomic 
Power Laboratory, will be built around an 
atomic-power pile of unstated size for the 
express purpose of creating atomic 2 
for peaceful applications. The Knolls 
Laboratory will tie in with the work of 
(1) the Clinton Laboratory at Oak Ridge 
operated by Monsanto Chemical Co (2) 
the Argonne Laboratory operated by Uni- 
versity of Chicago and similar institutions 
(3) the Brookhaven National Laboratory 
recently announced for erection on Long 
Island to be operated by a group of eas- 
tern colleges and universities. 

Dr Kenneth H Kingdon, GE physicist, 
will be responsible for the new atomic- 
power pile, Dr C G Suits, vice-president 
and director of research for GE will have 
general supervision of the laboratory, which 
will be built adjacent to the new GE 
fundamental research laboratory. 

In addition to the power pile, modern 
chemical, physical, metallurgical and 
chemical engineering divisions as well as 
cyclotrons and other special facilities wili 
characterize the laboratory. 


U. S. Public Health 
Enters Nuclear Research 


NATIONAL INSTITUTE OF HEALTH, research 
branch of the U. S. Public Health Service, 
and Monsanto Chemical Co, revealed in a 
joint announcement a cooperative research 
program to be undertaken at Oak Ridge. 

Organization of a new biological research 
division will enable investigation of the 
effect of nuclear radiation upon living cells. 
Dr Alexander Hollaender, principal bio- 
physicist of the National Institute of 
Health, will be assigned to the Clinton 
Laboratories to direct this program. 

Main effort will be to determine (1) 
lowest dosage of radiation that interferes 
with normal functioning of a cell (2) in- 
terference effect upon a cell under the mini- 
mum dosage for a fraction of a second and 
for a spread of many hours (3) variation 
of this effect from originating radiation 
outside the cell or emitting it from within 
the cell. 

The full scope of the division work will 
be biochemistry, cytogenetics, general phil- 
osophy, experimental radiology and a sec- 
tion of cooperative studies. 


J M Storey, who has just returned to 
England from an extended trip in the U. S. 
where he visited a number of leading 
manufacturing plants, was elected chair- 
man of British Valve Manufacturers’ Asso- 
ciation at the seventh annual general meet- 
ing held on Nov 20 at Grosvenor House, 
London. Mr Storey is managing director of 
Dewrance & Co, Ltd. 


to CleanYour 


Air conditioning efficiency starts 
with your air filters. When units 


are CLEAN . .. when maintenance 
is regularly performed . . . high 
filtering capacity is assured and the 
system can function ,at peak effec- 
tiveness. 


Cleaning Is Easier When 
You Use Oakite Materials 


If your filters are of the dry or 
viscous impingement washable 
types, you can make doubly sure of 
cleaning them EASILY and RIGHT 
by using Oakite materials specially 
designed for this work. You will 
find they speedily remove dirt, dust, 
soot, lint, pollen and other foreign 
matter. Cleaning is THOROUGH 

. full filtering efficiency is quickly 
restored. 


HELP ON THESE JOBS, TOO! 


Other specialized Oakite materials 
are available for expediting such air 
conditioning maintenance jobs as 
treating water supplies of re-circu- 
lating systems, cleaning spray heads 
and humidifying systems, safely de- 
scaling condensers and compressors. 
Our nearby Technical Service Rep- 
resentative will gladly give you 
complete details. Write TODAY! 


OAKITE PRODUCTS, INC. 
23 Thames Street, NEW YORK 6, N.Y. 
Technical Representatives in Principal Cities of U.S. & Canada 


Specialized Industrial Cleaning 


MATERIALS © METHODS © SERVICE 
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ALL-CURVE DIRECTED FLEXING 


All points of the surface of each corrugation share its indi- 
vidual load equally—all the corrugations share the stress 


load equally. 


Hicu-TEMPERATURE and high-pressure stresses simply can’t 
localize in a Badger Corrugated Expansion Joint. They 
can’t break through the cordon of rings which limit their 
movement. ALL-CURVE Corrugations and ALL-CURVE 
Directed Flexing Equalizing Rings keep things orderly. 
They distribute flexing stresses evenly, as explained in the 
caption above ... . prevent excessive strain at any point 
and at any time. 


No other expansion joints have this exclusive combina- 
tion of features. They, with special methods of forming 
which prevent forming stresses and a special heat treatment 
which preserves flexing qualities, make Badger the most 
dependable and longest lasting corrugated expansion joints 
you can adopt. 


Badger 


PACKLES S 
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CORRUGATED 


E. B. Badger & Sons Company is the original and 
sole manufacturer of BADGER Expansion Joints 


They’re the most economical, too, from the installation 
and maintenance standpoint. No needless oversizes. No 
costly manhole or tunneling expense. Constructed from a 
single piece of tubing, Badger Joints require no packing 
maintenance. They take up no more space than the normal 
flanged fitting. 


Badger Packless Directed Flexing Corrugated Expansion 
Joints are built with known factors that leave nothing to 
guesswork. You can readily determine the number of 
corrugations needed, since the maximum traverse per 
corrugation is consistent for each size. For example: 


Depth of Max. Traverse 
Diameter Corrugation per Corrugation 
524" 


4” and 5” 1” 56 
” 134” 
8” and 10” 2,” 
12” and larger 234” 


MADE IN COPPER, STAINLESS STEEL AND OTHER ALLOYS — 
Copper for normal pressures and temperatures; Stainless Steel and 
other alloys for higher requirements—and where corrosion is a 
problem. Single or multiple corrugations—for traverses from a frac- 
tion of an inch upward. Also made in Non-equalizing type (without 
rings) for uses that do not require added protection. SEND FOR 


’ Buttetin No. 100 (Self-equalizing) or No. 200 (Non-equalizing). 


E. B. BADGER & SONS CO., 75 Pitts St., Boston 14, Mass. 
AGENTS IN PRINCIPAL CITIES 


EX PANS1ON JOINTS 
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How modern is your 
POWER PLANT? 


M any industrialists have been so concerned 
with keeping abreast of manufacturing 
technique that their power generating plants and 
equipment have become relatively obsolete. 
Both power costs and plant reliability should 
be kept as fully up-to-the-minute as process 
technique if full economy is to be obtained. 


Kuljian Engineers have specialized for years 
in power plant design, construction and 
operation. It will pay you to call on us for 
assistance in the modernization of your power 


plant. Your inquiry is invited now. 


THE KULJTAN CORPORATION 


Engineers Constructo 


1518 Walnut Street «+ Philadelphia 2, Pa. 
New York 6 Washington 5 
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Morse Presents Plea 
For Diesel Supply 


> RH Morse Jr, vice-president of Fair. 
banks, Morse & Co, delivered a talk on the 
increasing use of diesel-engine power versus 
the supply of diesel fuel before the Co. 
ordinated Research Council. of American 
Petroleum Institute in Chicago, Nov 13, 
He traced the growth of diesel power from 
a 175,000-hp developed output in 1920 
which, combined with all diesels built 
before that date, gave a total of 1,250,000 
hp in the country at that time. 

By 1936, Morse claimed, diesel-industry 
output was two million hp and the total 
diesels in operation reached nine million 
hp. By 1944, he estimated that the coun. 
try’s diesels were turning up 95 million 
hp, and for 1945 alone production was 
estimated at nearly 30 million. 

The future, he feels, holds promise of 
double the present horsepower in diesels 
in municipal and private plants in ten 
years. Moreover, greater acceptance of 
diesels in industry and in marine use 
seemed logical. A strong trend is evident 
in the truck-and-bus field for diesels, with 
only one percent of such conveyances in 
the country today being diesel driven. The 
market potential in this field represents 
horsepower demand four times the total in 
use today. 

Railroad locomotives under diesel power 
grew from 1200 hp in 1925, through a 
million hp in 1940, to a total nearly four 
million by the end of 1945. Demand in 
this line may reach two and a half million 
hp a year. During the next ten years rail- 
roads expect to add about six times the 
diesel locomotive power now in use, averred 
Morse. 

In addition to fuel oil—about 27 billion 
gallons at a cost of 1} billion dollars—the 
97 million diesel hp now in use require 
about 242! million gallons of lubricating 
oil at 50c a gallon for its average 5000 
operating hours per year. 

But now, Morse said, the diesel industry 
finds that the oil industry is carrying on 
research towards higher octane gasoline 
using diesel fuel oil as a charging stock. 
The petroleum industry has suggested that 
the diesel industry redesign to operate on 
byproducts from the new processes. Diesel 
engineers are making every effort to do so 
with all available research and speed, but 
it is no consolation to the users of today’s 
97 million hp. 

Morse closed his talk with a plea to the 
oil industry to supply the most efficient 
user of one of its products with that prod- 
uct. After citing several instances where 
waste of oil products exists, he concluded 
by asking the oil industry to recognize the 
diesel’s importance to our economy and 
to apply its research facilities to meeting 
the diesel’s fuel needs. 


McGraw-Hill Book Co announced a new 
policy effective in its 1946 catalog. For 
the first time books are to be labeled as 
to year of publication or last revision. It 
is felt that this service is important for 
books on science or technology since dated 
government or professional codes affect 
practice. Catalog is available now. 
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1947 DESIGN FOR MORE 
EFFICIENT COAL PREPARATION 


AMERICAN Rolling Ring CRUSHERS 
Reduces up to 500 TPH at less than Ic per ton! 


With the constant demand for more kilowatt output, getting the most BTU's from each pound 
of coal is directly related. Here's where coal preparation enters into the efficiency of power 
production and that's where the American Crushers can improve your efficiency. 


The American Rolling Ring Crusher reduces ROM Coal to uniform sizes for efficient firing. 


The basis for greater 
crushing efficiency is the 
manganese shredder 
rings — exclusive with 
Americans. 


The patented shredder ring action of Ameri- gen for efficient burning, and yet does not 
cans, through splitting instead of crushing coal, have excessive ashpit drop. 
results in a uniform product with controlled 


a a fines. For stoker feed sizes down to !/4", The fineness to which Americans will grind 
because of thele minimum headroom re- fines are minimized to the point that subse- pulverizer sizes without oversize reduces the 
qu ts and independ rom aux- 


quent screening is not required to obtain a _ load on the fine grinders and increases prepa- 
product that permits a loose firebed that re- _ ration efficiency in pulverizer feed operations. 
sponds to sudden steam demands—admits oxy- Capacities up to 500 TPH. 


iliary equipment. 


The American bulletin “Crushing Coal For Less Than 1¢ Per Ton” is yours for the asking. Write for it. 


PULVERIZER COMPANY 


Ring Crushers and Pulvenrizers 1339 MACKLIND AVE. 


ST. LOUIS 10, MO. 
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FOR ITSELF AFTER 
FEW MONTHS ON THE JOB 3! 


If you use steam for heating or processing you 
‘can probably cut power costs by installing a 
Troy-Engberg Steam Engine and using By-Product 
Power to drive stokers, generators, compressors, 
pumps or blowers. 


With proper plant heat balance you use steam 
direct from the boiler to run the engine and THEN 
introduce the exhaust into your processing or heat- 
ing. The engine acts as a reducing valve, producing 
POWER at the same time. It’s By-Product Power. 
It's exceptionally cheap power. 


Consult our engineers about saving with 
By-Product Power. 


TROY ENGINE & MACHINERY COMPANY 
Established 1870 
Troy. Pennsylvania 
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Industry Continues 


Wartime Electrical Trend 


FeperAL Power Commission has released 
a report on Industrial Electric Power in 
the U. S., 1939-1946, which shows that 
industry is continuing the war-established 
trend of decentralization and greater elec. 
trification. 

Total industrial use of electric energy 
increased 81% in the seven years covered 
but electric production increased-. only 
68.2% in that same period. 

A breakdown of industry by broad clas. 
sifications gave manufacturing an increase 
of 83.2%, and extraction ‘industries a 
39.8% increase. In 1945 total industrial 
use of electric energy was 143.2 billion 
kwhr, a decline of 15.6 billion kwhr from 
the 1944 peak, but up 64.1 billion kwhr 
from 1939, 

Industrial use of electricity in States not 
previously noted for, industrial activity in- 
dicated a_higher- than-z ~average percentage 
increase in 1945 over 1939. This condition 
indicates a decentralization trend. 


Diesel Engine Manufacturers Associa- 
tion re-elected E J Schwanhausser, of 
Worthington Pump & Machinery Corp, 
president at annual meeting held Dec 11 in 
Chicago, Ill. Re-elected vice-presidents of 
DEMA are Gordon Lefebvre, Cooper-Besse- 
mer Corp, and J E Paterson, General Ma- 
chinery Corp. Robert H Morse Jr, Fair- 
banks, Morse & Co, became treasurer again. 

Following are elected directors: G F 
Twist, Atlas Imperial Diesel Engine Co; 
William E Corrigan, American Locomotive 
Co; Norris H Schwenk, Busch-Sulzer Bros- 
Deisel Engine Co; George W Codrington, 
General Motors Corp; A W McKinney, 
National Supply Co; and Robert E Friend, 
Nordberg Mfg Co. 


POWER’s History 


Power was founded in 1884 by E P 
Harris and H M Swetland. With it was 
incorporated Steam, which had been 
started by N Hawkins in Chicago two 
years earlier. 

In 1903 Power purchased and ab- 
sorbed Science and Industry, which was 
a consolidation of a number of periodi- 
cals, namely, Home Study Magazine, 
Home Study for Machinists, Mechanic's 
Magazine, Home Study for Building 
Trades, Building Trade’s Magazine, 
Home Study for Electrical Workers and 
Steam Electric Magazine. 

In 1908 Power absorbed The Engi- 
neer’s Review, of Cleveland, and The 
Engineer, of Chicago, the latter being 
a consolidation of The Safety Valve, 
Lord’s Power and Machinery Magazine, 
The Stationary Engineer, Steam Engi- 
neering and The Mechanical Engineer. 
When The Engineer was purchased, the 
name of the combined magazine was 
Power and the Engineer. The title was 
condensed to Power in 1911. All rights 
to the preceding titles reserved. 


POWER January 


2 | PUT STEAM x» 
| 
4 | 
a 
» GENERATING SETS + CENERATOR 
PO: 


AIR POWER 
a WITH AIR-COOLED COMPRESSORS 


’ By using Two-Stage Air-Cooled Motorcompressors to generate your Air 
TYPE 40 Power, you eliminate the cost of water, water piping, and the danger of 


MOIORCOMPRESSOR 5 freezing. 


These compact, light-weight, and well-balanced compressors require prac- 
7 Sizes from 15 to 90 hp tically no foundation. They are installed, and serviced, easily and quickly. 


Two-Stage Compression Where such factors are primary considerations, Motorcompressors are 
Completely Air-Cooled ideal for the main air supply...or for supplementing the capacity of your 
Efficient Channel Valves larger compressors during peak loads...or for locations remote from the 
Compact and Light Weight main compressed-air and water lines. And their efficient two-stage design 


will save power. 
No Special Foundation Needed 
Timken Roller Main Bearings To increase the output of your plant, or to cut over-all production costs, 
Riemebtant you may need more Air-Power. An Ingersoll-Rand engineer can help you 
select air equipment best suited to your own requirements... compressors 
Dual Control for Efficient Regu- that generate /owest-cost Air Power, and the tools that get the most work 
lation under any kind of load. 


out of the Air. 
Built-in Motor, V-Belt, or Flexi- 
ble-Coupled Drive. 


Fr Ingersoll-Rand 


-Cooled Co 
Air 11 BROADWAY, NEW YORK 4, N. Y. 771 


COMPRESSORS - AIR TOOLS - ROCK DRILLS - TURBO BLOWERS - CONDENSERS - CENTRIFUGAL PUMPS - OIL AND GAS ENGINES 
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LEARN THE SECRET OF 
BIG EARNINGS IN 


COMBUSTION 
ENGINEERING 


There are plenty of big jobs today 
in Combustion Engineering. Such 
jobs have always been big pay jobs 
—and today they are better than 
ever. High fuel and equipment 
costs means a greater demand for 
combustion trained men than ever 
before. 

Do you want such a job? You can 
have it—if you will train for it. 
And that is easy to do. Just a little 
of your spare time is required for 
the simple, easy-reading, practical 
Hays Home Study Course in Fuel 
and Combustion engineering. 


For 28 years 


APPOINTMENTS 


Monsanto Chemical Co announces the 
following appointments: (1) northern New 
England, J Douglass Kirk will handle 
sales of thermosetting molding materials, 
Winston Richter will handle the thermo- 
plastic materials (2) southern New Eng- 
land, William H Face is sales representa- 
tive for thermoplastics and T J Martin, 
thermosetting (3) phosphate div, Detroit 
sales district, Robert H Baugh becomes 
assistant branch manager (4) plastic div, 
New York office, Edwin L Hobson has been 
made assistant branch manager (5) foreign 
dept, headquarters in St. Louis, John L 
Willis, formerly general export - manager 
and assistant dept director, has been ap- 
pointed dept. head (6) a new Cleveland 
sales office has been opened in the Keith 
Bldg with T C Tupper representing or- 
ganic chemicals, R T Clark the Merrimac 
div, and Robert H Baugh, Detroit, super- 
vising the office and representing the phos- 
phate div (7) from the general offices, St. 
Louis, assistant treasurer Edwin J Putzell, 
Jr, has been transferred to the legal dept as 
assistant secretary of the company. 


Recent appointments in the Hall Labora- 
tories include (1) Murray C Scott, service 
engineering staff, to sales and- service, 
Huntington, W. Va., under J T Waldron 
(2) J Mylan Harvey from Pittsburgh serv- 
ice staff to Cleveland. 


Hagan Corp anrmounced that Nov 1 
George H Larkin, Washington representa- 
tive, took over management of the Cincin- 
nati office, succeeding L I Snodgrass, 
representative there for 20 years. 


BRICKSEAL 


REFRACTORY C€ NG 


ABRASION 


ROTECTION against abrasion is an 

outstanding advantage of Brickseal. 
Here are two refractory bricks, one 
coated with Brickseal, the other un- 
coated. They were heated to more than 
2000°, taken directly from the furnace, 
cooled and shoved against an emery 
wheel. Hot and cold, the Brickseal- 
treated brick resisted the abrasion —see 
below. 


Brickseal consists of high fusion clays 


and metal oxides combined in oil. Fur- 
nace heat burns away the oils and vitri- 
fies the clays and metals which penetrate 
deeply into the pores, cracks and joints. 
Brickseal prevents cracking, spalling 
and slagging regardless of sudden tem- 
perature changes. Brickseal is also a 
mortar for laying up refractory walls. 


Four top division executives were elected 
vice-presidents of the American Brake 
Shoe Co. They are John S Hutchins, 
president, Ramapo Ajax Div; William T 
Kelly, Jr, president, engineered castings 
div and Kellogg div; Thomas W Petters, 
president, national bearing div; Joseph B 
Terbell, executive vice-president, American 
Manganese Steel div. In addition the ap- 
pointment of Homer Parsons as assistant 
director of exports has been announced. 


we have spe- 
cialized exclu- 
sively in such 
training. To- 
day, Hays 
trained men 


A few of our friends 
whose employees have 
advanced through 
Hays training: 
International 
Harvester Co. 
Armour & Co. 
are more in 
Riley Stoker Corp. Now 
4 e time to 
| 
© Commonwealth dreds of others 
Edison Co. have done who 
© State of Illinois hold substan- 


Compare the Brick- 
seal-treated brick at 
the left to the un- 
treated at the right. 


and many others. 


of responsibil- 
ity today. 
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Write for Free Book Now! 
Don't Delay! Mail Coupon Today! 


You can't lose by getting the facts. We'll 
send our book, ‘“‘Opportunities for the 
Combustion Expert’’ without obligation 
or expense to you. Learn how every lesson 
is administered by trained practical staff 
men who give the utmost in help and 
uidance. Get complete outline of course. 

to how to become a key man in 
Combustion. Send in the coupon now! 


Hays Institute of Combustion 
Ave., Chicago 11, Ill. 
“P Our 28th Consecutive Year 


HAYS INSTITUTE OF COMBUSTION 
Ave., Chicago 11, Ill. 
lease send me your Free Book “ 
portunities for the Combustion Expert’ 
—No obligation. 


(73c) 


General Electric Co announced through 
C H Lang, vice-president and manager of 


sales, the establishment of an aviation div | 


with John C Miller, manager; Edward G 
Haven, assistant manager in charge of ap- 
plication engineering; J C Wheeler, assist- 
ant to the manager. In the wiring device 
and accessory equipment div D G Kimball 
has been appointed engineer. 


Appointments within the Westinghouse 
Electric Corp include Joseph S Parry, 
formerly Newark, N. J., office manager, to 
Eastern district industrial manager; 
C Swan Weber, Washington office manager 
to Newark, N. J., manager; Richard M 
Wilson to manager of the Washington 
office. 


The following appointments have been an- 
nounced by the Allis-Chalmers Mfg Co: 
Albert R. Knauss, formerly of the Tulsa, 
Okla., district to manager of the Memphis, 
Tenn., office; Charles F Codrington, for- 
merly assistant to the sales manager, blower 
and compressor dept, to succeed A E 


Two bricks bonded 
together and par- 
tially coated with 
Brickseal will 
mailed to you on 
request. 


BRICKSEAL 
REFRACTORY COATING 


5800 So. Hoover St., Los Angeles, Calif. 
1029 Clinton $t., Hoboken, New Jersey 
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Where space is at a premium, and heat remov- 
al must be accomplished with a small, lightweight 
cooler, you'll find the Ross Type “BCF’ design 
ideal in every respect. 


For instance, consider Diesel, hydraulic press, 
reduction gear, thrust bearing or turbine installations. The “BCF”’ 
has proved itself so perfectly suited and so outstanding in perform- 
ance that machinery builders everywhere are including it as original 
equipment. In their judgment, no other cooler measures up in 
compactness, high heat transfer rate, sturdy non-ferrous construc- 
tion, low maintenance, easy inspection or cleaning, flexible 
mounting provisions. 


... BUT, MOST IMPORTANT TO YOU, each “BCF” cooler is 
individually assembled from standard parts. Through this Ross 
feature you have the combined benefits of meeting your require- 
ments EXACTLY, as well as saving through mass production. 


ROSS HEATER & MFG. CO., INC. 
Division of American Raptor & Standard Sanitary corroration 


ROSS EQUIPMENT IS MANUFACTURED AND SOLD IN CANADA 
BY HORTON STEEL WORKS LTD., FORT ERIE, ONTARIO 
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HIDDEN 
STEAM LOSSES on = 
systems old or new, with 


STERLING STEAM 
ECONOMY LIFTERS 


NOISELESS! 
USES NO ELECTRICITY! 


Pumps condensate at low operating 
cost 


from: 
PIPE COILS 
DRY KILNS 
DRYERS 
STORAGE HEATERS 
ETC. 


Sterling Engineering & Mfg. Corp. 
(Templeton Mfg. Co.) | 
Hyde Park, 36, Massachusetts 


Read rpm accurately 


with SCHERR 


HAND TACHOMETERS 


Measure rpm without tim- 
ing or calculation while 
held against end of rotat- 
ing shaft. Any variation 
in speed caused by belt 
slipping, overload, etc., 
is instantly noted. Also 
have disc for measuring 
surface speeds in feet per 
min. Made for speeds 
from 30 to 12000 changing 
speed range by new rotat- 
ing shift mechanism, Other 
types to 48,000 rpm. Write 
for details. 


Gives direct readings 
in rpm in a test re- 
quiring only 6 seconds. 
Needle remains at 
reading until released 
by pressure of button. 
Also measures linear 
speeds using disc at- 
tachment. Two types, 
ranges to 20,000 rpm. 
Full data on this and 
other Scherr speed 
measuring instruments 
on request. 


GEO. SCHERR Ine 


—196-A 
New York 12, N. Y 


No floor, reinforced with Hen- 
drick Mitco Armorgrids, has 
ever required rebuilding. Stand- 
ing up indefinitely under grind- 
ing loads and continuous wear, 
Mitco Armorgrids do not depend 
upon fill for development of full 
strength in resistance to shock 
loads. Completely fabricated 


Pétforated Metals 
Perforated Metal Screens 
Architectural Grilles 


units, they require no bolts, riv- 
ets or assembly work. - 

Consequently Mitco Armor- 
grids are unequalled for floors, 
platforms and ramps that have 
to withstand the hardest kind of 
usage. Write for detailed in- 
formation. 


HENDRICK 


Manufachuing Company 


Mitco Open Steel Flooring, 46 DUNDAFF STREET, CARBONDALE, PENNA. 


“Shur-Site"’ Treads and 
Armorgrids 


Sales Offices In Principal Cities 


Caudle as sales manager of the dept; J H 
Hillman, formerly chief estimator and ap- 
plication engineer to assistant manager of 
sales and engineering depts at the Nor- 
wood, Ohio, works. 


Timken Roller Bearing Co announced 
appointment of H B Lilley to district man- 
ager, steel and tube div, Houston, Texas, 
office; Elmer Anderson, formerly service en- 
gineer, Milwaukee, Wis., to assistant serv- 
ice manager, Canton, Ohio, office. Leland 
S Steiner, assistant superintendent of 
maintenance, steel and tubes div, has been 
elected a director of the Association of Iron 
and Steel Engineers for the year 1947. 


Joseph L Dudley and George W Garland, 
formerly with Cochrane Steam Specialty 
Co, have established a sales agency, Dud- 
ley & Garland, in Boston to represent 
Leavitt Machine Co, Red Ray Mfg Co, 
Diamond Metal Products Co and Sier-Bath 
Gear Co. 


Detrex Corp announces the appointment 
of W E Gilbert as manager of sales for 
the processing equipment div. 


Day & Zimmerman, Ine announces the 
election of Harry A Reed as vice-president; 
Thomas W Hopper will succeed Reed as 
engineering manager. 


Ray W Braswell, assistant to chief engi- 
neer, Louisiana Power & Light Co, has left 
to become operating superintendent, Miss- 
issippi Power & Light Co. 


D J Murray Mfg Co has appointed 0 J 
Malina, sales manager of the heating and 
ventilating div. 


Dr John Johnston, director of U. S. Steel 
Corp, research laboratory, retired Nov 1. 
He was succeeded by Dr J B Austin, for- 
merly assistant director. 


James R Garvey has been added to the 
development engineering staff of Bitumin- 
ous Coal Research, Ine to expedite pro- 
duction and home testing of BCR smoke- 
less stoves. 


Election of Colgate W Darden, Jr, chan- 
cellor of the College of William and Mary, 
as a director of U. S. Rubber Co has been 


announced. 


Liquid Conditioning Corp announces 
the following additions to its force: Ira J 
Bready, district manager, Cincinnati; B F 
Saffe, district manager, lower Michigan, 
office in Detroit; H H Morrison, district 
manager, Chattanooga, Tenn. 


Lincoln Electric Co has appointed R W 
Sharp, district manager and sales engineer 
of its new Indianapolis office. 


Kaiser Co, Ine, iron and steel div, an 
nounces the appointment of C F Borden, 
assistant general manager; R L Asquith, 
product sales manager, tubular and spe- 
cialty products. 


Hutchins Industries, national sales 
agents for Dilks air-pressure amplifiers an- 
nounces the appointment of these dis- 
tributors: Buckeye Sound, Cleveland. 
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If you are familiar with dairy farming you know @ A steam plant tailored for your job. Cleaver-Brooks analyzes your 
: . i load conditions, space and equipment arrangements, future growth 
the significance of the expression “boarder cow” — needs, puts unit into initial operation, instructs as to operation, 


the “critter” that feeds prodigiously but yields only 


care, maintenance. 


Designed for utmost convenience of operator—all controls may be 
a bare minimum of milk. operated from front of boiler. A factory engineer puts unit into 
initial operation, and trains your employees in operation, care, 


Some steam boilers are like boarder cows — eating maintenenes. 


a ° One source and one responsibility for the complete generator— 
enormous amounts of fuel for minimum yields of Cleaver-Brooks factory-finished and tested—a fully “packaged” unit 
steam. meeting all code requirements. 

° - Fast installation. No special foundation needed. Within 24 hours 
Check your operating budget to realize the money- after arrival, your Cleaver-Brooks Steam Generator can be in 
loss involved in faulty steam generating. It’s a No smoke-stack required; simple rocf-high vent exhausts com- 
needless loss, too, for steam generating costs can bustion gases. 
be substantially cut — service vastly improve d. sasradinaaggen — less plant area, ~ into low senate locations. 
Oil-firing eliminates smoke, ashes, clinkers, messy boiler-room con- 


A custom-planned, application-engineered Cleaver- ethene. 


° P Low operating costs; unsurpassed guarantee:—80% thermal effi- 
Brooks Steam Generator installation has made ciency from full load down to 30% of its rating; 13% CO: gases; 


: : k t t ot to exceed 125° F. ab tandard st 
lower fuel and steam costs a reality in scores of 


plants. Here are some of the reasons: Quick steaming—for any emergency or fluctuating loads—through 
high heat transfer with Cleaver-Brooks 4-pass down-draft construc- 
tion and integral oil-burner. 


Full-size range is available—22 models in sizes from 15 to 500 h.p., 
at steam pressures from 15 to 200 lbs. p.s.i. Write for bulletin and 
complete information. 


CLEAVER-BROOKS COMPANY 


332 E. KEEFE AVENUE MILWAUKEE 12, WISCONSIN 


, WRITE on your 
business letterhead 

paver] for the Free Steam 

| Cost-Calculator — a 

ready-reference slide 
STEAM | rule showing the 

comparative steam 

costs when using 

GENERATORS ” oil or coal as fuel. 


POWER © January 1947 205 


SP ‘49 YOUR COMPRESSORS... 
= where you need the air 


| air to when y Lower 
will do the work? 


Have you ever considered the advantage and savings possible by 
‘spotting’ compressors where the air is needed, and at pressures 
to do the work required most efficiently? It costs money to 
compress air at one central point with large, high-pressure units 
working on pressures equal to the highest demands from any 
part of the plant, and then reduce it to from 10 to 50-lb. for any 
one particular use. 


The installation illustrated above is a very good example of a 
“‘spotted’’ unit. Compressed air was available from a central 
compressor station but at much higher pressure than needed for 
the particular work to be done. Rather than use air through a 
reducing valve, with the attendant losses, it was decided to install 
a compressor to produce air at the desired pressure. This resulted 
in considerable saving in power, costly transmission lines, friction 
losses and line leakage. And, when the department has com- 
pleted its daily cycle of operation, the compressor is shut down. 


FULLER COMPANY, CATASAUQUA, PA. 


Chicago 3 - 120 So. LaSalle St. 
San Francisco 4 - 421 Chancery Bldg. 


Washington 5, D. C. - 618 Colorado Bldg. . 
-153 


A LIFETIME OF NEW MACHINE EFFICIENCY 
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Ohio; King & Irwin, Huntington, W. Va.; 
All-State Distributing Co, Dallas, Texas; 
Pacific Wholesale Co, San Francisco, Calif. ; 
Lew Bonn Co, Minneapolis, Minn. 


B F Sturtevant div, Westinghouse Elec- 
tric Corp, has appointed Eugene N Foss, 
2nd, manager of the Northwestern district 
to succeed Fred Herlan, soon to retire. 


E Loring Roach will head up a new activity 
of the Pennsylvania State College ex- 
perimental engineering station. This activ- 
ity is designed to support research and 
development work of Pennsylvania indus- 
tries similar to the service made available 
to agriculture. 


General Instrument Corp announces or- 
ganizational changes making C B L Town- 
ley, director of purchases, and Clyde 
F Richardson, purchasing agent. 


Change in name of the American Foundry 
Equipment Co to American Wheela- 
brator & Equipment Corp has been 
announced. 


Riley Stoker Corp announces the re- 
establishment of a direct sales engineering 
office in the Park Bldg, Pittsburgh, Pa., 
with Charles S Allen Jr, in charge. 


Julius F Stone, president, Ohio State 
University research foundation, has been 
made chairman of the board, and Alpheus 
W Smith becomes president. 


Chicago branch office of Farrel-Birming- 
ham Co, Inc, hag been reopened at 120 
South La Salle St with Harry Temporal in 
charge. 


H K Porter Co, Inc, announces the move- 
ment of its Quimby Pump Co, Inc, manu- 
facturing operations to the Pittsburgh area 
at 49th & Harrison St in Lawrenceville, Pa. 


Rudard A Jones has been appointed a re- 
search associate professor in the Uni- 
versity of Illinois to carry on a 3-year 
study on coal in home heating. 


Hydropress, Ine has secured W Herbert 
Everitt as its representative in the states of 
Washington and Oregon and also British 
Columbia, with headquarters in Seattle. 


Roylyn, Ine announces a move to larger 
quarters at 718 Wilson Ave, Glendale 3, 
Calif. 


Link-Belt Co announces that George P 
Torrence, executive vice-president, has be- 
come president, effective Nov 1, succeeding 
William C Carter. 


Pittsburgh div of Gulf Oil Corp will have 
Homer A Goddard, lubrication engineer, 
as assistant division manager in charge of 
industrial lubricating sales. He succeeds 
S A Newman, who has been advanced to 
chief turbine-lubrication engineer. 


Lincoln Electric Co announced the ap- 
pointment of seven welding sales engineers: 
Marvin Anderson to Moline, IIl.; Albert 
Bavaria to Philadelphia, Pa.; Richard 
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How near 


is your 
boiler water treatment? 


} Br’s look into your boiler plant. Perhaps you, as many other 
4 power plant engineers, put up with excessive blow-downs 
and outages, scaling, corrosion and foaming as necessary evils. 

That adds up to costly time delays and high maintenance costs. 


But what about your present boiler water treatment? Does it 
minimize scale and corrosion? Does it eliminate carryover ? Does 
it reduce blow-down and save fuel ? In other words, how near 
perfect is it, and can it be improved P 


There’s no one solution to all boiler water problems. It takes 

more than just adding a few chemicals to the system. Good results 
require a complete individualized water conditioning service 

that includes initial investigation, plant control, a daily testing 
program, periodic check-ups, analyses of water samples and regular 
engineering reports on plant operation. Such a service is rendered 

by the Betz organization. Write for details on what Betz 
engineers might do for you... W.H. & L. D. BETZ, Gillingham & Worth 
Streets, Phila. 24, Pa. In Canada: Betz Laboratories Limited, Montreal 1. 


[tomer CONDITIONING COOLING WATER CONDITIONING INDUSTRIAL WASTE TREATMENT 
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EXTRA SERVICE 


“STANDCO" 


PILLOW BLOCKS 


There's Extra Value in these rugged, 
well-designed Standco Pillow Blocks 
with their life-long, trouble-free serv- 
ice. 


They, are fully able to “take it,” and 
have babbitted, accurately broached 
bearing surfaces, with faces ma- 
chined to a “'T”. Easy to clean, easy 
to lubricate. 


Write for Bulletin. 


“Unbrako"’ and ‘‘Hallowell'’ Products 
are sold entirely through distributors 


Over 43 Years in Business 


STANDARD PRESSED STEEL CO. 


JENKINTOWN, PENNA., BOX 577 
Boston + Chicago Detroit Indianapolis 
St. Louis * San Francisco 


Make Your Overhead 
Valves SAFE and 
Easy to Reach--- 


With the Babbitt Rim for Valves you 
eliminate danger and banish the step 
ladder. You can now place your valves 
wherever they come economically and 
conveniently. They fit any valve. Let 
us tell you more about them. Write 
today. 


BABBITT STEAM SPECIALTY CO. 


New Bedford, Mass. 
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Freundlich to Cleveland, Ohio; Paul 
Holden to Franklin, Pa.; Richard Nelson 
to Syracuse, N. Y.; Richard K Reynolds to 
Detroit, Mich.; and John E Williams to 
Syracuse, N. Y. 


Rockwell Mfg Co has purchased the 
Ohmer Corp of Dayton, Ohio. N J Kenny 
has been elected president; J Allen Harlan, 
former president, becomes vice-president. 
The new board of directors comprises: 
Colonel Willard F Rockwell, chairman, and 
N J Kenny, W F Rockwell, Jr, J A Harlan, 
E W Meyers, F J Schnake, and M J Carl. 


J C Voiles has been appointed division 
manager over Eastern and Midwestern 
territories for the Plant Rubber & As- 
bestos Works, with headquarters in New 
York. 


Atlas Aircraft Products Corp announces a 
change in name to Cyelohm Motor Corp 
in Long Island City, N. Y. 


Edwin S Webster has retired as chairman 
of the board of Stone & Webster, Inc. 
He will retain, however, his directorships 
and be available for consultation. William 
T Crawford, executive vice-president for 
the last ten years, becomes chairman. 


W C Kegg has joined Progressive Welder 
Co as its personnel director. Ray A 
Obrecht will head up the new process en- 
gineering dept. 


Greene, Tweed & Co will vacate their 
New York works about Dec 1 to incorpo- 
rate all their facilities under one super- 
vision at North Wales, Pa. 


Appointment has been announced by Car- 
boloy Co, Ine of Silleter-Holden, Inc, 
Hartford, Conn., as an authorized dis- 
tributor, with Fred W Lauer acting as 
carbide specialist. 


R G Le Tourneau, Inc, announced the 
moving of its Eastern sales office to Wash- 
ington, D. C., and the appointment of O A 
Williams as Eastern sales manager, Henry 
Cain as assistant to Williams, and W B 
Worden, district sales and service repre- 
sentative, southern California and Arizona, 
to central sales manager. 


Election of J T Myers as vice-president, 
sales and production, Davey Compressor 
Co, has been announced. 


Carrier Corp announced the promotion of 
O W Bynum to manager of direct sales, 
John A Gazelle to manager of distributor- 
dealer sales, and Carl U Spriggs as assist- 
ant general sales manager. 


Radcliffe L Romeyn has been appointed 
factory export manager for Phileo Corp. 


District manager for the new sales territory 
in Wisconsin, upper Michigan and parts of 
Iowa for Falk Corp will be L H Billing, 
formerly production manager. 


American Manganese Steel Div of 
American Brake Shoe Co announces three 
major appointments: A R Sittig, manager 
of manganese steel sales, E L Quinn, as- 


Type Pressure Control 


MERCURY SWITCH 


~@ corrosion; nor are they subject to ope are- 


BOURDON TUBE 
(Hidden back of cover) 


GLASS FACE 
on 


THE MERCOID CORPORATION 
4201 Belmont Avenue 
Chicago 41, Illinois 


THE A 


x4 


BUILT IN EVERY 


MERCOID 
CONTROL 
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| Hermetically sealed mercury switch is wsed. |: 
' $ | They cannot be affected by dust, dirt w 
i oxidation, pitting or sticking of contacts,. 
common causes of contact trouble, This 
longer control life. 
—— | 
| the control. It is the oldest known, t H i 
gauges for many years. 
H The outside double adjustment with the | ; 
calibrated dial and pointers Is a convenient 
| 
: view. One can always tell whether the switch 
a Cireult Is open or closed, a great convenience 
: whenever servicing becomes necessary. 
Vv, Consult Mercold on pressure, temperature, 
Squid level or automatic mechanical coatre: problems. 
> 
6Control SSURANCE | 
i from OF 


SINGLE RETORT UNDERFEED STOKER 
THE single retort underfeed stoker in the range size : 
applicable to small plants is ideally adapted to the my 
sudden and wide load demands encountered in schools, BD 
laundries, apartments, greenhouses and small factories. — 
In fact, this is the principal method of coal firing for such ag" 
plants which usually require boilers of 150 rated horse- ee 
power or less. The secret for wide fuel flexibility and he 
genuine economy with this stoker is liberal grate area ek 
plus furnace water cooling. Sp: 
A Modern Combination 
Combining the single retort underfeed stoker with a mod- 
em steam generator, a unit consisting of a boiler with 
built-in water-cooled furnace, is excellent engineering 
practice. Such installations are compact, have unusually An excellent example of the small 
high overall efficiencies, minimum outage, respond steam generator equipped with 
quickly to load demands, give smokeless operation and single retort underfeed stoker. 
a minimum of fly ash. 
FAIRMONT COAL 
For b= ageenancones fuel economy and to aftord the use of Fairmont Coal will continue to be an excellent value in most ee 
a wide oange of coals, a stoker serving this size of steam markets for a great many years. Many industrials and com- ‘ 
generating unit should be designed for a continuous mercial steam generating plants as well as utilities are using 
burning rate of around 20 pounds per square foot of the characteristics of Fairmont Coal in their fuel design speci- se, 
grate area for the stationary grate type and 25 pounds fications to insure proper fuel flexibility and low cost steam yee 
for the moving grate type. in their new plants. ? 
MAIL COUPON TODAY ie 
FAIRMONT COAL BUREAU, Chanin Bldg., 122 E. 42nd St., New York 17, N. Y. > 
Write for Reference Bulletin No. 9 for more complete details on single Retort Underfeed Stoker el 
Firing. Your request will automatically put your name on the Bureau's mailing list. Th 


POWER © January 1947 


v2 
E ro ind 
COMPANY 
209 


SAVE TIME... 


make your 
SPECIAL FIRE CLAY 
SHAPES 


ADACAST 


a eastable refractory 
that pours like cement, 
and is so easy to use 
that unskilled plant 
labor can produce uni- 
formly fine results .. . 
more economically and 
faster than outside sup- 


REFRACTORIES CO. 


784 S. Swanson St., Philadelphia 47, Pa. 
in Canada, Canadian Botfield Refractories 
Co., Ltd., 171 Eastern Avenue, Toronto 


By 


< 
“tere 
. ~ 


FEED AND 
GENERAL HIGH 
. PRESSURE SERVICE 


ay 
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sistant vice-president in charge of welding 
products, both at Chicago Heights, IIl., and 
E J Nist as assistant vice-president at New 
York. 


Joseph P Simon, 17 years in the Philade!- 
phia district, becomes district manager of 
that territory for Cutler-Hammer, Inc. 
He succeeds D J Quammer, deceased. 


Colorado Fuel and Iron Corp announces 
the appointment of Howard J Jones as 
manager of industrial relations, and Horace 
J Jones as manager of industrial engineer- 
ing. 


Massachusetts Institute of Technology 
announced the appointment of Vice- 
admiral Edward L Cochrane, chief of the 


_ material div of the U. S. Navy and former 
| chief of the bureau of ships, as head of the 


Naval architecture and marine engineering 
dept. 


Consolidation of Eastern Engineering Co 
with Automatic Signal Corp has been made 
public. The new corporation is Eastern 


| Industries, Inc. 


Herman V Gaertner, assistant treasurer of 


B F Goodrich Co, has been elected con- 


troller of the company following the retire- 


ment of T B Tomkinson. 


Iceberg Refrigerated Lockers Systems, | 
| Ine, has named four more distributors: 


Tri-State Electric Appliance Co. St. Louis, 


| Mo.: Wallahan Co, Rapid City. S. D.: 


Waters Equipment Co, Miami, Fla.; and 


Saviers Electrical Products Corp, Reno, 
Nev. 


Assistant general manager of the C J 


Tagliabue div, Portable Products Corp, 
is Henri M Marc. 


Howard Coonlev. chairman, executive com- | 
mittee of the American Standards Asso- | 
ciation, New York, has been elected presi- | 


dent of the newly formed International 
Organization for Standardization. 


Three top promotions within the sales dept 
of Republic Rubber div, Lee Rubber & 
Tire Corp. include W L Smith, sales man- 
ager and dept head, Myron C Meyer. 
traveling sales manager, and Ralph W 
Deemer, assistant sales manager. 


Henry Chalfont becomes a director of | 
Spang-Chalfont and Co, a division of | 


National Supply Co. 


Lee Mullen becomes general manager of | 


sales for Globe Steel Tubes Co with | 


offices at Milwaukee, Wis. 


Blackmer Pump Co has appointed | 


Arthur E Jacobs vice-president. He was 
formerly general sales manager. 


John Owen and Lester F Cox were elected 
vice-presidents bv the board of directors of 


the Thermoid Co. 


American Foundry Equipment Co re- 
ported: (1) transfer of Ardee H Freeman 
from district sales engineer to special 
project engineer at Mishawaka, Ind., (2) 


A Happy New Year 


All-The Year 
TO YOUR BOILER 


Clean Heat Transfer Surfaces 


let your boiler deliver more power at less 
cost, with decreased shutdowns. 


USE SAND-BANUM 


"The Entirely Different Boiler and 
Engine Treatment" 


It automatically and safely removes 
and prevents scale and corrosion. 
while your equipment operates. 


Sand-Banum in principle is as new as 
the New Year. It's 21 year record 
proves its outstanding worth in boiler 
conservation and productivity. Comes 
ready to use as is. 


Give Your Boiler. 
A Happy 1947 all 
through the year 
with 
SAND-BANUM 
and enjoy the benefits 


Write Today 
For the Focts 
That Your Boiler 
May Relax. 


AMERICAN SAND-BANUM 
COMPANY, Inc. 


9 Rockefeller Plaza, New York 20, N.Y. 


Stocks carried by 
WESTERN SAND-BANUM COMPANY 
Houston, Texas 
and at other convenient points including 
Leading supply houses 
Export Representatives 
PETROLEUM MACHINERY CORP. 
30 Rockefeller Plaza New York 20, N. Y. 
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4 Drum Water Tube Boiler 


2 Drum Water Tube Boiler 
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Boilers and pressure vessels designed and 
manufactured in our plant are converting 
steam loads into industrial energy in scores of 
important installations the world over. We 
have the engineers, manufacturing facilities, 
and skilled workmen to fill your requirements 
for boilers of any type up to 250,000 Ibs. 
steam per hour and 850 psi. We also perform 
all types of heavy welded plate fabrication 
for oil, chemical, paper, and other industrial 
use. Send us your problems for expert con- 
sultation and recommendation. No obligation, 
of course. 


THE WICKES 


BOILER COMPANY 


SAGINAW, MICHIGAN 


SALES OFFICES: Detroit; Chicago; New York; Milwaukee. 
Pittsburgh; San Jose; Tulsa; Fort Worth; Mexico City; 
Saginaw; Boston; Indianapolis; San Francisco; Buenos 
Aires; Seattle; Los Angeles; Atlanta; Charlotte; Denver; 
Jacksonville. 


Wickes 2 Drum Waste Heat Installation 


3 Drum Low Heod Water Tube Boiler 


Crown “A” Type Water Tube Boiler 


3 Drum Woter Tube Boiler 


PCC Horizontal Cross or Long Drum Water Tube Boiler 3 Drum “8B” Type Water Tube Boiler y 
iy; \ [AAS 
“A” Type Water Tube Boiler for Marine Use 
| 
“A” Type Water Tube Boiler y =) | 
— — 


THE PACKING for EVERY PURPOSE 


Stop Leaks Prevents Scoring 


LLPA 


This universal packing—consisting of tong, tough — 4 
fibrous etc., where temperatures do not excee: 

etal aebectes Ghres, thin Gehes of anti-fietion all sizes and shapes of stuffing boxes. Special styles 
metal, minute graphite scales and a heat-proof available for high temperature and corrosive liquids, 
lubricant — is recommended for general service for products, etc. Try it and you'll use it regularly. 


Distributors everywhere 


THE ALLPAX CO., INC., MAMARONECK, N. Y. 


New, Small, 6 H. P. Size 


(EWANEER 


SCOTTIE. JR BeiLER 


@ Inexpensive to buy, and 
economical to operate. Con- 
veniently compact, yet very write Dept. 99-K1 
accessible. 6 sizes for 6 to 30 For 6-in. Scale 
H. P., 100 pounds W. P. 


KEWANEE BOILER CORPORATION 
Division of American Raviator & Standard Sanitary corroration 


MULTOMETER SYSTEM 


CONTINUOUS BOILER BLOW-OFF 


A Department Store writes: 


“We have been able to establish new records 
for high rate, low cost evaporation . . . and 
we feel that your MULTOMETER SYSTEM is 
entitled to substantial credit for this. The rp- 
duction in boiler blow-off alone is a very 
important item... and this, in turn, has 
helped reduce other expenses, such as cost of 
chemical treatment, etc." 


REVERSE UPWARD FLOW 
PASSING THRU SCREEN 
carro? 


A Paper Mill writes: 


“We have five MULTOMETER 
units in use . . . they have taken 
the guesswork out of our blow- 
MULTOMETER down problems and have given us 
perfect results and satisfaction in 
each installation.” 


PUECES OF SCALE 


A Hotel writes: 


“We have found that the MULTOMETER 
enables us to control the concentration of 
soluble salts and suspended matter in our boiler 
water very accurately. We have been able to 
reduce the amount of blow-down, and ex- 
perience no difficulty with priming or carry- 
over. Our traps are much cleaner than before." 
Write today—one of our engineers will be glad 
to confer with you. 


P. E. MADDEN & COMPANY 


352 W. WALTON ST. CHICAGO 10, ILL. 


Weighs only 40 lbs. 
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- E Lee Richardson, for the past 33 years 


James H Thompson to replace Freeman a: 
district sales engineer in Milwaukee, Wis., 
(3) Edwin P Clark to succeed Joseph F 
Underway, transferred to St. Louis, Mo., as 
sales representative. 


Harry L Buck has been elected treasurer 
of I-T-E Cireuit Breaker Co and J F 
Getz has been appointed assistant to the 
president. 


Cordage, Inc, moved into buildings at 
3520 W Carroll Ave, Chicago, II. 


Pell W Foster, Jr, vice-president and di- 
rector of Foster Wheeler Corp, has been 
appointed vice-president in charge of pro- 
duction. 


Nordberg Mfg Co announced the appoint- 
ment of B T Eagerton as export manager, 
and Arthur G Hall as works manager. 


Norman W Stirling has joined the New 
York office organization of Elliott Com- 
pany. 


OBITUARIES 


Frank J Hearty, former president of F J 
Hearty & Co and Coast representative of 
Edward Valves, Inc, died Nov 3 at East 
Chicago, Ind. 


R E Post, for the past decade manager of 
the Washington, D. C., office of Fairbanks, 
Morse & Co, died Nov 13 at Washington, 
D. C. 


Dr Sanford A Moss, famed for super- 
charger and gas-turbine development work 
at General Electric Co, died Nov 10 at 
Lynn, Mass. in his 74th year. 


Arthur Louis Rice, editorial director of 
Power Plant Engineering and chairman of 
the board of Technical Publishing Co, died 
in Wilmette, Ill., Nov 10 at the age of 76. 
He received a BS in EE and ME from 
Worcester Polytechnic Institute and a 
MME from Cornell where he was also 
honored by membership in the Sigma Xi 
for research work. In 1903 he became 
editor of The Engineer and in 1908 helped 
form the Technical Publishing Co in 
Chicago. 


chief engineer of the power plant for St. 
Regis Paper Mill in Deferiet, N. Y., died 
recently in Buffalo, N. Y. 


John J Kane, 63, general patent attorney 
for the Allis-Chalmers Mfg Co, died 
November 8, in Milwaukee, Wis. 


Federal Power Commission has author- 
ized the Bellows Falls Hydroelectric Corp 
to reconstruct the Wilder development on 
the Connecticut River near Wilder, Vt., 
and Lebanon, N. H. Plans call for a con- 
crete dam, three-fourths of a mile below 
the present dam, to create an over-all pool 
46 miles long at a maximum elevation of 
385 ft, 16 ft above the present level. A 
44,000-hp hydroelectric plant is also in- 
cluded in the development. 
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La-Del Axial Flow Fans operate more quietly 
than ordinary types because there is less 
turbulence in the air they produce. Less 
power is needed to move any given amount 
of air with a La-Del fan... further reducing 
noise. And, La-Del’s sturdy, precision en- 
gineering guarantees long life and freedom 
from maintenance troubles. 

Many standard models will soon be in pro- 
duction. In the meantime, a Joy engineer is 
available for consultation on special problems 
that you may be encountering in new designs. 


Py] 


(TROLLER OESIGWEO) 


VANE-AXIAL FLOW AERODYNAMICS 


GUARANTEED LOW COST OPERATING EFFICIENCY 


*ACTTITRING 
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HAS ‘‘WATER HAMMER”’ 
BEEN A PROBLEM 
IN YOUR PLANT? 


This new bulletin completely 
describes the Williams-Hager 
Flanged Silent Check Valve— 
designed to meet this problem 


and one of the most important 
developments in Check Valve 
design. Thoroughly tested in 
every industry, for every type 
of service —with many installa- 
tions serving trouble-free for 


upwards of 18 years. 


PENNSYLVANIA AVENUE 


PITTSBURGH 12, 


: To Get the Answers 
on Questions Abouf.... 


Mechanical Transmission Electricity | 
ie Boilers & Heating Oils and Lubrication 
¥ Pumps and Compressors Refrigeration 


ud Diesel and Gas Engines Fuels and Furnaces 


Steam Turbines, Condensers Steam Engines 


Valves, Piping and Fittings Meters and Instruments 


... READ REGULARLY 


Covering the Generation, Transmission and Application of ALL the Power Services 
330 WEST 42ND STREET © NEW YORK 18, N. Y. 
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BY ELECTRONICS 


This patented fish control method 
employs modern electronics in over- 
coming a serious operating and mainte- 
nance problem. Fish of all sizes are kept 
at a Safe distance from intake structures, 
or screens, by the use of an Electronic 
Control Unit. This equipment, gener- 
ating special electrical impulses, ener- 
gizes an electrode system designed and 
engineered for your particular fish con- 
trol problem. 

The Burkey Electric Fish Screen has 
been thoroughly proven through years 
of service in Condensing Water Intakes, 
Hydroelectric Plants, Water Systems 
and Industrial Pumping Installations. 
DOES NOT STUN OR KILL FISH. 


Recommended by State Conservation O fiicials. 
Free literature and quotations upon request. 


Electric Fish Screen Co. 


1130 No. Poinsettia Place 
Hollywood 46, California 
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power 


restored 


with Dowell chemical cleaning 


Leading engineers, responsible for power plant efficiency, have 
[ found in Dowell’s chemical cleaning service a modern method for 
reducing costs. They know that more efficient operation of boilers, 
condensers and other heat-exchange equipment is achieved easily 
after chemical scale removal service. Power plant operators can 
see for themselves how safe, how rapid, how effective this tested 
' process really is—when applied by specialists in chemical cleaning. 


Dowell engineers fill the equipment with liquid solvents designed 
to dissolve and disintegrate the accumulated scale and sludge. 
They are experienced in practical methods, know which solvents 
to use, and bring with them adequate equipment—special truck- 
mounted tanks, pumps, mixers, heaters—for complete control of 
each stage in the successful job. To save dismantling and down 
time—to reduce operating costs—call Dowell. Ask for ‘‘More 
Power to America’s Industry!”’—free color booklet showing how 
Dowell service engineers use chemicals to clean steam generating 


pine wow equipment, heat-exchangers, water wells, cooling jackets and 
possibilities of. Dow el many other types of equipment. 
care emoval ervice. 10 arrange @ DOWELL INCORPORATED e TULSA 3, OKLAHOMA ato 
special showing call or write Dowell. New York, Philadelphia, Boston, Baltimore, Pittsburgh, Buffalo, Cleveland, a 
Cincinnati, Detroit, Chicago, St. Louis, Kansas City, Wichita, Oklahoma eee 
City, Houston, Fort Worth, Shreveport, Mt. Pleasant, Michigan; Salem, IIL; # ; 
Borger, Texas; Wichita Falls, Texas; Midland, Texas; Lafayette, La. ; er 


Long Beach, Casper: Dowell Associate—International Cementers, Inc. 


Dowell’s industrial engineers are thor- Dowell’s fleld equipment includes the 
oughly experienced in successful chemical most modern types of scientific devices. 
leaning. They are supported by the full Solvents for Dowell chemical scale re- 
research and technical resources of moval service are mixed especially to fit 
Dowell’s own laboratories. each individual job. 
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US'T announced for use 
with the ‘Taylor Aneroid 
(left) and Mercury Flow- 
meters, the ‘Taylor Square 
Accu- 
rately totalizes the flow of 

liquids, and of gases and steam under constant 


Root Integrator! 


pressure. 


1. Easy to read— Large (2-inch) window in 
case door. 


2. Positive Drive —Synchronous motor drives 
counter thru positively controlled clutch with- 
out the use of ratchets. 


3. Continuous visual check—On accuracy of 
calibration at any point of range. 


4. Long life — Both Oilite and ball bearings. 


5. Accuracy of indication— Large cam sur- 
face assures uniform accuracy. 


6. Simplicity—Few moving parts; permanently 
lubricated cam rollers, self-lubricated bushings; 
positive, oil-proof counter clutch. 


Together with a Taylor Aneroid or Mercury 
Flowmeter, this new Integrator will give you 
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reliable measurement of the flow of liquids, 
gases and steam. 


The Taylor Aneroid (mercury-less) Manometer 
is a war veteran, thoroughly field-tested in war- 
time chemical and petroleum plants. New 
manufacturing techniques now make it better 
than ever. No mercury, no pivots, no stufling 
box! Nothing to replace or wear out. You can 
depend on its accuracy. Ask your Taylor Field 
Engineer or write for Catalog *98175. Taylor 
Instrument Companies, Rochester, N. Y., and 
Toronto, Canada. Instruments for indicating, 
recording and controlling temperature, pressure, 
humidity, flow and liquid level. 


MEAN 


ACCURACY FIRST 


IN HOME AND INDUSTRY. 
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This rather grim photograph of an FT-234 
Dodge-Timken 3-15/16" pillow block at 
work in a large Oregon plywood plant 
shows what may happen even in the most 
modern factories. It isn’t the result of neg- 
lect, but is an unavoidable condition due 
to the manufacturing process and is further 
aggravated by the fact that the block is 
located in a sub-basement where it is con- 
stantly exposed to moisture, often being 
under water during the rainy season. 


Nevertheless the pillow block already has 
been in service several thousand hours 
beyond its normal life expectancy, with 
Timken Tapered Roller Bearings deliver- 
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ing a full measure of protection against 
friction; wear; radial, thrust and combined 
loads; and misalignment. 


To get this kind of bearing performance 
in your equipment, look for the trade-mark 
“TIMKEN” on every bearing you use. 
The Timken Roller Bearing Company, 
Canton 6, Ohio. 


TIMKEN 


TRABDE-MARK REG, U. S. PAT. Orr. 


TAPERED ROLLER BEARINGS 
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Does it pay 


to insulate 


flanges? 


Here's a typical problem! A factory power house 
produces steam for the operation of auxiliary 
equipment and for process operations and build- 
ing heating. Main steam pressure is 125 lbs. 
(saturated). Regulating valves reduce this pres- 
sure down to 30 lbs. for processing and 10 lbs. 
for heating. System has 12 pairs of 10” flanges 
on the steam main, 12 pairs of 8” flanges on 
process lines, and 12 pairs of 6” flanges on the 
heating lines, With coal costing $4.50 per ton, 
and developing 11,000 Btu per lb., would it be 
more economical to insulate the flanges or 


leave them bare? 


INSULATE 


LEAVE BARE 


Here's what 
Armstrong's engineers 
recommended: 


A study of the layout of these 
steam lines showed that main steam 
was carried overhead indoors 
through 120 ft. of area where 
workers were employed. Although 
the lines themselves were to be 
fully insulated, the six flanges in 
this area would lose enough heat 
to make working conditions un- 
comfortable. These clearly had to 
be insulated. The other six flanges 
on the main steam system were 
outdoors and exposed and would 
waste approximately 22 tons of 
coal a year, at a cost of $99, plus 
the cost of stoking, ash disposal, 
etc. These figures indicated that 
fuel savings resulting from the in- 


sulation of the flanges would pay 
for the job in less than six months, 
so the Armstrong man recommend- 
ed that they be insulated. 

On the process steam line, heat 
losses would: be considerably less, 
but they would nevertheless be 
great enough to waste 9 tons of 
coal a year. A cost comparison in- 
dicated that insulation of these 
flanges would pay for itself in less 
than 18 months. In view of the fact 
that similar plants reported very 
few instances where repair or re- 
placement of insulation on com- 
parable flanges was necessary, it 
was recommended that these flanges 
also be insulated. 

The 12 pairs of flanges on the 
heating lines wasted less than three 
tons of coal annually, and the 
Armstrong engineer recommended 
that they be left uninsulated. 


This case is typical. Armstrong 
engineers try to get all the facts 
before they make any recommen- 
dations. Then they apply common 
sense and experience to arrive at 
the recommendation that will best 
serve the customer. For Armstrong 
believes that its own business will 
grow more soundly by such analy- 
sis than by recommending lavish 
use of its materials. Why not talk 
over your next heat insulation job 
with the Armstrong engineer? 


Free! New Insulation Chart 


This chart lists types and thicknesses of 
insulation for tempera- 
tures from 300° below 
zero to 2800° F. Write 
today to Armstrong 
Cork Company, Indus- 
trial Insulation Depart- 


ment, 7001 
(A) ) Maple Avenue, 
Lancaster, Pa. . 


| 
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 ARMSTRONG’S INDUSTRIAL INSULATION 
Complete Contract Service 
218 
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Fuel 


| 1 Vi n 3 Clark Steam Traps save fuel 


by removing condeffsate and air from steam lines 
and by preventing Mteam leakage... At the same 
time they make equipment more efficient and 
prolong equipment life ... That’s why, for 


.. wherever steam, air and 
38 YEAR gas are used... Clark Fluid 
Controls have paid for themselves quickly, 
and returned worthwhile profits throughout 
their long service life. They will do it for you. 


The popular CLARK SERIES 70— 
small inverted bucket type steam trap 
with Clark Patented Bucket Venting 
Device and other exclusive Clark fea- 


and 
applications for the wide line of Clark 


CONTROLS 


THE CLARK MANUFACTURING COMPANY °: DEPT. A* CLEVELAND 14, OHIO 


Makers of a wide line of fluid controls including 
STEAM AND FLUID TRAPS STRAINERS PRESSURE REGULATORS 
VACUUM AND LIFTING TRAPS VALVES REDUCING VALVES 
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Available in 3 sizes: 4”, 4" and 1”, 
For pressures up to 200 P.S.1. and tem- : ts 
peratures up to 400°F. Write for free 5 ag i 
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IRON BODY SWING CHEC 


Kennedy Iron Body Swing Check Valves are far more 
than merely a tee fitted with a swinging disc. The angle 


of the disc has been carefully determined to assure easy 
opening at low pressures and to minimize the shock of 
closing under high pressures. In addition, the disc is 
designed to revolve and to be self-adjusting, so that 
it will not stick on the seat, and will be thoroughly 
reliable and positive in operation. 


Bronze mounted valves have bronze seat rings screwed 
into the body, and all iron valves can be furnished 
with malleable iron screwed seat rings. Discs may be 


bronze-faced, leather-faced or all iron. These valves 
are furnished in a full range of standard sizes in stand- 
ard and 250-lb. designs and will operate in either 
horizontal or vertical position. Write for the 240-page 
Kennedy Catalog describing these valves in detail, to- 
gether with the extensive Kennedy line of valves and 
i. pipe fittings for all standard requirements. 


VALVE 


Buy From 
Our Distributor 


THE KENNEDY VALVE MFG. CO. 


Elmira, New York 


| 
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Availability from the Water Side 


A boiler has two sides: fire and 
water. For long-life operation, 
both must be readily accessible 
for cleaning. The “‘in-line” lay- 
out of fire tube design, together 
with easy removal of front and 
rear plates and adequate, stra- 
tegically located hand holeclean- 


outs, makes the water side as well as the fire side of the 
Superior Steam Generator readily accessible for cleaning. 


Simplified Water Column 
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To avoid the small sediment- 
collecting pockets of the com- 
monly employed triple-blow- 
down design, a large water 
column enclosing dual low-water 
cut-offs and pump feed has been 
evolved. One cut-off is of the 
float type; the other electric. 
One large blow-down valve 
serves the purpose of the con- 
ventional three. This simplified 
design also results in a more 
simplified electrical layout. 


Evenly Distributed Induced Draft 


Not an adjunct, but an integral 
part of the basic design is the 
induced draft fan assembly. 
The use of multiple fans insures 
adequate draft which is evenly 
distributed, resulting in an 
equal volume of gas flow through 
each tube. The draft created 


by these fans is metered by hydraulically operated, 
opposed type louvres synchronized .with the firing rate. 


Smooth Hydraulic Control 


As simply as pressure on the 
brake pedal of your car trans- 
mits even hydraulic pressures 
to four wheel brakes, oil pres- 
sure actuates a hydraulic system 


_ synchronizing air and oil sup- 


increasing to full-fire, 


plies. A low-fire start, smoothly 
is assured by the gradually in- 


creasing oil pressures which actuate the hydraulic sys- 
tem. While synchronizing the over-all supplies of air and 
oil, each control is capable of micrometer adjustment, 
assuring efficient combustion throughout the high-low 
range of burner operation. 


Combustion Industries, inc. 


= EMMAUS, PA: 
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,.. fo solve your lubrication problems 


Administration building of Sinclair's new Research 

Center at Harvey, Ill. E. W. Isom, at right, Vice President ’ wa 

in charge of Research, was recently awarded the famed P 

Stevens Institute Medal for the most outstanding con- 

tribution to petroleum engineering. 

Sinclair is completing a new $4,000,000 petroleum research and development laboratory 

at Harvey, Ill. This great research center — to be the most modern and best equipped in 

the industry — climaxes more than 30 years of consistent achievement in the develop- 

ment of superior products for the solution of your most difficult lubrication problems. 
The outstanding skill and vast technical 


Sinclair Lubricants 
knowledge of recognized experts in the fr the Power Plant 
‘ For Turbines: 

petroleum field will continue to serve you SINTURLITE OILS 
at Harvey as they have for so many years For Steam Cylinders: 

East Chi SINCLAIR STEAM CYLINDER 
— AND VALVE OILS 

For tested, proven lubricants . . . de- For Compressors: 


RUBILENE OILS 


signed by special research for specific For General Lubrication: 

industrial application ...rely on Research- fer Gall 
Wise Sinclair. BEARING GREASE AF 


SINCLAIR REFINING COMPANY ¢ 630 FIFTH AVENUE, NEW YORK 20, N.Y. 


CRUDES + EXPERT RESEARCH ACTURING CONTROL = 


and MANUF 
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The Man in the Field KNOWS 
when Pre-Fabricated Piping is Right 


Men in the field who erect piping know when shop 


IDWES 
fabrication is well done rape they know if the sub- 


this is the case, the erecting job is easier . . . saves 
both time and money. 


Midwest has a Construction Department which has 
erected piping of all kinds for 46 years. The critical MIDWEST P IPING QUALITY 
attitude of this department is the best stimulant to 
our four pipe-fabricating plants. The Construction 
Department also frequently contributes useful and 
practical suggestions for improving pipe fabrication. 


This situation has a powerful effect in keeping the 

whole organization alert ... and in encouraging con- 

tinuous improvement. It is one of many reasons why 

you get the best when you buy Midwest Pre-Fabricated 

Piping . . . either as materials furnished or piping mu. 
completely installed. 


PIPING & SUPPLY INC. 
T MAIN OFFICE: 1450 SQUTH SECOND ST., ST. LOUIS 4, MO. 
Plants: St. Louis, Passaic, Los Angeles and South Boston @ Sales Offices: New York 7-30 Church St. 
e Chicago 3 —645 Marquette Bldg. ¢ Los Angeles 33 — 520 Anderson St. ¢ Houston 2—229 Shell 


Bldg. Tulse 3—533 Mayo Bldg. Atlanta 3—Red Rock Bldg. South Boston 27—426 First St, 
2266 
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Reading Lamps 
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This was NEWS in the early days 
of TOLEDO LEADERSHIP in pipe tools 


Nearly 600 people trampled to death in eight 

minutes — that was the terrible toll when the 

new Iroquois Theatre burned in Chicago, 
December 30, 1903. 

Cause of the fire was an electric arc light 

backstage, located too near 

the scenery. Failure of the 

asbestos stage curtain 


3-WAY THREADER—light- 

est, smallest and easiest to 

° al tools! 

oO. threads to 

weighs 4% Ib. No. 31 Rane 4 
to 1” pipe, wt. 7 Ib. 


to come down more than part way caused 
billowing smoke to surge over the audience 
and create panic. Most of the dead had been 
trampled in the mad rush to exits. 

All this was nearly half-a-century ago—at 
the time when TOLE Pipe Tools were first 
being produced. News about these tools didn’t 
make front-page headlines — but in the trade, 
it didn’t take long for the word to get around 
that Toledo Threaders did the job better, 
faster and easier. The Toledo Pipe Threadin 
Machine Company, Toledo, Ohio. New Yor 
Office, No. 2 Rector Street Building. 
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MESTEAM 


GENERATOR 


You can’t afford anything less than top efficiency in your plant. The AMESTEAM 

Generator insures maximum performance in your power unit—with extreme economy in both 

cost and upkeep. « Reliable, rugged, simple in design and operation, the AMESTEAM 

Generator is automatic, easy to handle. Installation is quick and simple, (no stack is needed) 

possible repairs are a matter of minutes. ¢ 100 years of experience went into the 

development of the AMESTEAM Generator. It's the ideal unit for your plant, be it large or 

small, for dependable low-cost power, year after year. ¢ In sizes from 10 to 300 H. P. and 
pressures from 15 to 200#. Write or phone today for full details. 


A Complete Return to the Boiler System, includ- 
ing Feed Water Pump and Condensate Tank with é “ 
their accessories, is part of the standard equip- )@ 
ment with every standard AMESTEAM Generator. 


BOX BI + OSWEGO NEW YORK 
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Compterety conditioned for its job of handling 


air in pneumatic tool service—that’s Republic's Tower 


Pneumatic Hose. Every feature of design and construction 
contributes to Tower's ability to harness high, pulsating 
ptessures through record-length service. Maximum effi- 
ciency for users is assured by superior operational strength 
with unusually light weight for ease of handling. Tower's 
job-earned reputation for performance also includes a 
demonstrated imperviousness to oil in the line, cutting, 
abrasion, crushing. For the toughest jobs, ask your Re- 
public Distributor for Tower. 


MORE SERVICE FROM RUBBER FOR INDUSTRY 


Givision 


LEE RUBBER & ‘CORPORATION 


ONILSISaY 110 


1. Seamless, oil and heat-resistant, extruded 


rubber tube. 


2. High tensile, twisted cords braided into 
seamless, tubular plies. 


3. Rubber insulating layers assuring firm 


ply adhesion. 


4.:Special abrasion, cut, weather and sun- 
resisting rubber cover, extruded without 


seam. 
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never seen 
pictures like these! 


These unusual views of what really goes on 
inside a furnace show conclusively the im- 
proved firing that results when CONICAL Non- 
Segregating Coal Distributors are on the job! 
Examine the fuel bed view directly below ... 
note the uniform fire thickness and evenness 
of combustion clear across the bed. It is the 
sort of fire that produces the highest average 
COz, the lowest combustible in the ash and 
cau:'es the least furnace and stoker main- 
tenance. This fuel bed was produced by a 
CONICAL Distributor . . . making it possible 
for the boiler to carry a greater load than 
when the fire looked as it did when the photo 
at the bottom of the page was taken. 


The lower photo shows the same stoker 
before the CONICAL Distributor was installed. 
Notice how the flat chute method of coal feed- 
ing that was used resulted in coal segre- 
gation . . . causing uneven distribution of 
fine and coarse coal across the fuel bed. Be- 
cause the coal could not be efficiently burned 
when fed in this manner, much of it was 
wasted. Uneven burning across the stoker 
Causes excessive furnace and stoker main- 
tenance and reduces boiler efficiency and ca- 
pacity. You will find none of these faults in 
a@ fire bed by a CONICAL Distributor! Which 
tire is yours? 


Write today for complete information on CONICAL NON-SEGREGATING COAL DISTRIBUTORS! 
Address The Stock Engineering Company, 715 Hanna Bidg., Cleveland 15, Ohio 
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BULLETINS 
A R AVAILABLE 
: ON OTHER 

CASH STANDARD 


THESE © VALVES 
Send for them 
MARERS 


Bulletin 963 features the CASH 
STANDARD Type 100 Series of 
Super-Sensitive Controllers — vari- 
ous types for automatically oper- 
ating valves, dampers, rheostats, 
stokers, pulverizers, fans, and 
other apparatus. 16 pages filled 
with descriptions and applications. 


> Maximum Capacity When 
Needed Most © Accurate Pres- 
sure Control Under Toughest 
Working Conditions ¢ Trouble- 
Free Service © Smooth Opera- 
tion © Tight Closure © Accurate 
Regulation © Speedier Produc- 
tion Results ¢ Elimination of 
Failures © Con- 
stant Delivery 
Pressure © Cost 
Saving Opera- 
tion @ No Spoil- 
age ® Practically Bulletin 968 features the CASH 

. . STANDARD Type 34 Pressure Re- 
Zere in Mein- ducing Valve — direct operated — 
tenance Costs direct acting for handling steam, 
hot water, cold water, air, oil, 
brine—and most liquids and gases 
except some injurious chemicals. 
Ilustrates and describes the dif- 
ferent styles available and tells 
about their applications. Three 
pages of capacity charts. 


Excellence in valve performance — that 
continues for years — takes these trouble 
makers "out of your hair” and keeps them 
out. You can forget about them immedi- _ 
ately upon installation of the CASH : 
STANDARD Streamlined Valve, for it does 
a job that users rate as excellent. Find out 
more about this excellence of performance 
by sending for Bulletin 962. See why the 
benefits listed on this page can be yours. 


(ASH STANDARD Bulletin 956 features the CASH 


CONTROLS STANDARD Type 4030 Back Pres- 
eee sure Valve— designed to auto- 
A.W. CASH COMPANY 

VALVES pressure in the evaporator corres- 
ponding to a constant 

ture desired. Shows an Ammonia 


based on ABSOLUTE pressures. 


» 
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If pipe fabrication looks like an easy skill which 
can be picked up and practiced at odd times in the 
back yard, consider these facts: Qualified pipe 
fabricators report that it takes years to train skilled — 
mechanics such as pipe benders ... and yeurs to 
develop competent piping layout men. 


Expensive equipment is needed if a job is to be 
done satisfactorily and economically .. . layout 
tables . . . bending equipment ... Van Stone ma- 
chines . . . rotating fixtures and jigs for welding 
. . . furnaces for heat treating and stress relieving 
.- .. machine tools ... testing equipment... etc. 
A subassembly which looks relatively simple may 
require the use of equipment representing a very 
large investment. 


Pipe fabrication is not a back yard job—it is a diffi- 
cult art which requires skill, special training, ex- 
perience, and plenty of equipment. Qualified pipe 
fabricators have the well-equipped shops staffed 
with the highly skilled men necessary to meet 
today’s exacting pressure piping requirements. 


Layout and squaring tables used by qualified 
fabricators for more accurate piping. 


— 


Testing in the shop of the qualified pipe fabricator saves 
time in the field. 


Furnace for heat treating alloy piping and 
stress relieving shop- welded subassemblies. 


THE PIPE FABRICATION INSTITUTE 


— Devoted to the Technical and Economic Problems in Piping 
1108 CLARK BUILDING => PITTSBURGH, PA. 
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A NY system of steam accounting worthy of the name re- 
quires knowledge of three basic facts: How much steam 
is produced (or used); When it is used; What is the total amount 
for any period. 


A Brown Recording Integrating Flow Meter on each steam 
generating unit provides a permanent record of these important 
variables. With this record you can know where the steam 
goes, when it goes, how much goes. It is then easy to figure 
steam costs for any department or process—easy to calculate 
boiler efficiency—and to improve operating efficiency where 
the need is indicated. 


For information regarding the type of Brown Flow Meter best 
suited to your requirements, address the company or the nearest 
branch office. THE BROWN INSTRUMENT COMPANY, a 
division of Minneapolis-Honeywell Regulator Company, 4490 
Wayne Avenue, Philadelphia 44, Pa. Offices in all principal 
cities. 

TORONTO, CANADA LONDON, ENGLAND 
STOCKHOLM, SWEDEN AMSTERDAM, HOLLAND 


AUTOMATIC PLANIMETER. Records units 
of steam consumption on rim of chart. 
Shows how much steam was used during 
any portion of a 24-hour period. 


FLOW PEN. Constantly records rate of 
steam flow. Shows how much steam is 
being produced (or used) at any time of 
day or night. 


INTEGRATOR, Totalizes steam consump- 
tion. Successive readings ag the num- 
ber of units used during the period be- 
tween readings. 


Brown 


. MINNEAPOLIS - HONEYWELL CONTROL SYSTEMS... 
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Interior View of Tangent Shown 
Above Clearly Illustrates Uni- 


formity of Corrugations. (Actual 


Save Space, Relieve Stresses, and Simplify Operation 


Piping and Equipment 
Company Corrugated Tangents are 
at least five times as flexible as a piece 
of straight pipe of the same length, 
diameter, and wall thickness. 

Their proper use permits more con- 
venient location of valves, makes possi- 
ble the use of shorter lines without 
causing excessive stresses or end reac- 
tions against equipment, and provides 
a more compact, dependable system. 

This type of piping, in suitable appli- 
cations, can be used to advantage when 
replacing, improving, enlarging, or in- 
stalling a complete new piping system. 
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Forty-Third Street—Pittsburgh, Penna. 
of Commerce Bldg., Indronopolis Public Square Building, Clevelond 
Book Tower, Detroit = = High Street, Boston 
634 S. Gramercy Place, Los Angeles Whiteheod Building, Atlanta 
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No. Il Reducing Valves 


MASONEILAN 


Put Money in your Pocket with 


Dependable Operation, 
Low Maintenance, 
Long Operating Life 


Now more than ever, it pays to get top 
quality in reducing valves. Today’s high 
installation costs require it... tomorrow’s 
high repair and maintenance costs demand 
it. So when you buy reducing valves for 
steam service be sure to specify 
Masoneilan No. 11 regulators. Not 
only do these valves give accurate, 
economical performance by reduc- 
ing waste but they will cut future 
maintenance and repair costs by 
providing trouble-free service. In- 
vestigate the Masoneilan No. 11, 
today. The industrial supply dealers 
listed will gladly take care of your 
needs. For information on Mason- 
eilan pressure regulators for steam, 
water and air, write for Catalog 73. 


No. 11 For 


Masoneilan Straine:s 


made strainers keep out all foreign matter. 


They'll eliminate maintenance delays and 


Save money. 


MASON-NEILAN REGULATOR COM 
1183 ADAMS STREET, BOSTON 24, MASS., U.S. 


New York ' Chicago St. Louis Philadelphia 
Buffalo _—Pittsburgh Tulsa LosAngeles Cleveland Atlanta 
Mason Regulator Co. of Canada, Ltd., Montreal and Toronto 


Steam 


Prevent scale, dirt, chips, etc., from damag- 
ing regulators, traps, valves, and pumps... 
use Masoneilan Strainers. These precision- 


PANY 
A. 


Houston 
San Francisco 


Mason-Neilan 
Equipment 
Stocked by: 


Allen & Reed, Inc., Providence, R. I. 
Appleby Bros. & Whittaker, Harrisburg, Penna, 
Atlantic Pipe & Supply Co., Boston, Mass. 
Babbitt Steam Specialty Co., 
New Bedford, Mass. 
Barclay Ayers & Bertsch Co., Grand Rapids, 
Michigan 
Barrett-Christie Co., Chicago, Ill. 
Berkshire Mill Supply, Pittsfield, Mass. 
W. L. Blake & Co., Portland, Me. 
Boston Pipe & Fittings Co., Cambridge, Mass. 
Braman Dow & Co., Boston, Mass. 
Burns Bros., Syracuse, N. Y. 
Carolina Supply Co., Greenville, S. C. 
W. A. Case & Son Mfg. Co., Buffalo, N. Y. 
Central Supply Co., Fresno, Calif. 
Chandler-Boyd Co., Pittsburgh, Penna. 
Coon-De Visser Co., Detroit, Mich. 
M. J. Daly & Sons Inc., Waterbury, Conn. 
Desco Corp., Wilmington, Del. 
Dillon Supply Co., Durham & Raleigh, N. C, 
J. E. Dilworth Co., Memphis, Tenn. 
J. E. Dilworth Co., Vicksburg, Miss. 
Dixie Mill Supply Co., New Orleans, La. 
Morton MclI. Dukehart, Baltimore, Md. 
Evansville Supply Co., Evansville, Ind. 
Fall River Steam & Gas Pipe Co., Corp.; 
Fall River, Mass. 
Fleming & Moore Supply Co., Savannah, Ga. 
Crlloup Pipe & Supply Co., Battle Creek, Mich. 
Grinnell Corp., Atlanta, Ga. 
Grinnell Co., Inc., Cleveland, Ohio 
Grinnell Co., Inc., Cranston, R. I. 
Grinnell Co., Inc., Philadelphia, Pa. 
Hajoca Corp., Chattanooga, Tenn. 
Hamacher & Williams, Milwaukee, Wis. 
Hardware & Supply Co., Akron, Ohio 
Holyoke Valve & Hydrant Co., Holyoke, Mass, 
Indianapolis Belting & Supply Co., 
Indianapolis, Ind. 
The Knapp Supply Co., Muncie, Ind. 
Laib Co., Louisville, Ky. 
Laib Supply Co., Louisville, Ky. 
Lang Co., Salt Lake City, Utah 
Maintenance Engineering Co., Houston, Texas 
Marsden & Wasserman, Inc., 
Hartford, Conn. 
Mason Equipment Co., Toledo, Ohio 
James McGraw, Inc., Richmond, Va. 
The C. S. Mersick & Co., New Haven, Conn. 
Metropolitan Pipe & Supply Co., 
Cambridge, Mass. 
Chas. Millar & Son Co., Binghamton, N. Y. 
Chas. Millar & Son Co., Springfield, Mass. 
Chas. Millar & Son Co., Utica, N. Y. 
J.J. Morin Inc., Laconia, N. Hl. 
Noland Co., Roanoke, Va. 
O'Brien Equipment Company, St. Louis, Mo. 
W. M. Pattison Supply Co., Cleveland, Ohio 
Pennypacker Supply Co., Philadelphia, Penna. 
Henry A. Petter Supply Co., Paducah, Ky. 
Portland Engineering Co., Portland, Oregon 
Reichle Supply Cce., Saginaw, Mich. 
R. I. Supply & Engineering Co., 
Providence, R. I. 
Root-Neal & Co., Buffalo, N. Y. 
The Ross-Willoughby Co., Columbus, Ohio 
San Antonio Machine & Supply Co., 
San Antonio, Texas 
Savannah Ship Chandlery & Supply Co., 
Savannah, Ga. 
Smith-Courtney Co., Kichmond, Va. 
Smith-Monroe Co., South Bend, Ind. 
Thos. Somerville Co., Washington, D. C. 
Steam Supply & Rubber Co., Seattle, Wash. 
Stritt & Priebe, Inc., Buffalo, N. Y. 
The Textile Mill Supply Co., Charlotte, N. C. 
The Henry Walke Co., Norfolk, Va. 
Walworth Co., Boston, Mass. 
Warren & Bailey Co., Los Angeles, Calif. 
Washburn-Garfield Co., Worcester, Mass. 
Woodward, Wight & Co., Ltd., New Orleans, La. 
The Young & Vann Supply Co., 
Birmingham, Ala. 


MASONEILAN 


| 
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No matter which way you look at it, the Gradustat, Honeywell’s 
pneumatic thermostat, is tops. From the standpoint of sensitivity 
accuracy ... dependability . . . or even modern appearance, 
the leadership of the Gradustat has been demonstrated. 


And there is good reason for this superior performance. For example, the 
temperature sensitive element of the Gradustat is mounted so that there is no other 
mechanism above or below it, thus permitting free passage of air across the 
element. The result—sensitivity and accuracy of control far greater than afforded by 
conventionally mounted pneumatic thermostats. 


The Gradustat is a non-bleed thermostat that employs a pressure reducing principle which 
does not rely on constant bleeding of air. Except when the valve or motor is moving in one 
direction, the system is tight, no air is wasted. This means a smaller compressor and lower 
operating cost. An adjustable throttling range or differential permits the Gradustat to 
provide uniform control without hunting or wide variations in temperature. Minneapolis- 
Honeywell Regulator Company, 2607 Fourth Avenue South, Minneapolis 8, Minnesota. 
Canadian Plant: Toronto 12, Ontario. Branches and distributing offices in all principal cities. 
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NEW AND BETTER WAYS 
OF POWER TRANSMISSION 


There are new ways to put more power on the 
job. Get the facts. Ask the Dodge Transmission- 
eer to tell you about the latest developments by Dodge of Mishawaka. 
The Transmissioneer is your local Dodge distributor, listed in the classi- 
fied telephone directory under ‘Power Transmission Equipment.” 

MISHAWAKA, INDIANA 


DODGE MANUFACTURING CORPORATION, 


-popce TAPER’LOCK sranp sneave 


An entirely new type of taper bushed sheave—the simplest, 
surest mechanism ever devised for holding wheels to shafts! 
No flange. No collar. No protruding parts. Mounts as a 
complete unit. Breaks all speed records in mounting and 
demounting—saves time and temper. 


N DODGE ROLLING GRIP FRICTION CLUTCH 


No Toggles! Rugged, compact, easy to adjust. Another great 
achievement of Dodge Transmissioneering . . . designed to 
give outstanding flexibility and ease of anti without 
any sacrifice of positive drive . . . and available at low cost! 
Sizes Y2 H. P. to 20 H.P. at 100 R.P.M. 


popoce Aron Zoi! pearine 


Designed especially for exacting requirements of fan and 
blower service. Capillary bronze bushing has capacity 
of one-third its volume in oil. Reservoir and wick provide 
ample lubrication. Fully self-aligning. Neoprene oil resisting 
yey crommets available for noise isolation. 


(CINAME PLATES - ) FOR YOUR NAME PLATE REQUIREMENTS, WRITE OUR SUBSIDIARY, 
ETCHING COMPANY OF AMERICA, 1520 MONTANA STREET, CHICAGO 14, ILLINOIS 
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NGINEERING PROGRESS REPORT 


LJUNGSTROM AIR PREHEATER —~ 


‘fications of 


THE 


CORPORATION 


Executive Offices: 60 East 42nd Street, New York 17, N.Y 


- * Plant: Wellsville, N. ¥. 
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STEAM GENERATING UNITS 
< ARS: 
Fue, From VAY — | 
\ \ \\ A 
Engineered and built by Foster Wheeler according 
Pennsylvania Power & Light Company Ebasco Services Incorporated, 
dé. ; O Engineers — a 1,600,000 lb. per hour boiler plant will be installed at the oe: 
& _™ new Sunbury Steam Electric Station at Shamokin Dam (near Sunbury) Pa.. ° ; 
~~, Ct. Each of the four 400,000 Ib. per hour steam generating ynits will be oa} 
equipped with two Ljungstrom Air Preheaters, full load exit 995 tempera- 


VALVES MAKE LASTING 
FRIENDS FOR READING-PRATT CADY 


These tough little globe and angle valves are machined from 
highest quality bar stock—bronze, carbon steel or alloy steel. 
Working pressures range from 4000 pounds at 150° F. to 475 

pounds at 1000° F. 


— 


READING, PENNSYLVANIA — When Bar Stock 
Valves were first developed by R-P & C, they 
were introduced as close control valves. They 
are that. But that’s only part of the story. Users 
of valves in la¥ge quantity have come to know 
Bar Stocks as general purpose valves. Whether 
the application calls for normal regulation, shut- 
off, or close control, Bar Stocks do a dependable 
job. And, because of the method by which they 
are made, they are economical to buy—sound 
value for the money. 

Bar Stocks are typical of REapinc-Pratr & 
Capy’s line of high quality products. Consider 
R-P & C as a single re- 


Ww 
sponsible source for 
bronze, iron and steel for 
gate, globe, angle and — in 
check valves—for cocks _ ma 
and Lubrotite gate valves Ko 
—cast steel fittings. Se 

This leaflet gives highlight i 
facts about Bar Stock Valves. m 
Just ask for DH-1323. a 


Reading-Pratt & Cady Distributors Are Located in Principal Cities 


Reading, Pa.+ Atlanta + Baltimore + Boston * Chicago + Denver + Detroit » Houston + Los Angeles « New York « Philadelphia + Pittsburgh + Portland, Ore. « San Francisco + Bridgeport, Conn. 
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ROCKING 
BEARING 


THIS METAL-TO-METAL SEAL 


Avoids Coupling Shutdowns! 


Fast’s Couplings Have No Flexible 
RESESEN Materials, Give Continuous Service 
AG 
SS SS SN SN That’s right! There are no perishable parts in a Fast’s 
Coupling. Nothing to wear. No parts to be replaced. 
iia amnuce|; = Even the load-carrying oil is guarded by a positive 
metal-to-metal seal. This exclusive “rocking bear- 
ing’’ (shown at left) keeps the oil free of moisture, dust, S 
flying grit without use of perishable oil-retaining rings. ce 
Result : no shutdowns due to wear from dirt, abrasives or 
= other foreign materials in oil. 
Fast’s Couplings Are 
Simple As A-B-C : 
See the simple development of Fast’s a Ak, 
Couplings. A splined hub on each shaft 
' end, a sleeve with internal splines to 
oe | mesh. Oil in the sleeve carries the load Fast’s Couplings Compensate oa 
for All Misalignment 


The floating sleeve takes a neutral position. All forms of misalign- 
ment are compensated for between the lubricated faces of the 
splines, equally divided between the driving and driven members. 
The entire assembly revolves as one unit. 


WRITE TODAY for our complete catalog, containing 
valuable information on Fast’s self-aligning Couplings 
for practically every power transmission condition met 
in industry. It will help you lengthen the life of your 
machines, reduce upkeep costs, cut shutdown losses. 
Koppers Company Inc., Fast’s Coupling Dept., 241 
Scott Street., Baltimore 3, Maryland. 


Yy have never given a moment’s trouble in years of service. This group 
CO [ J r I ING S of Fast’s Couplings was installed in 1922 at the Western Maryland 


Dairy Company’s Baltimore plant! 


TT OTHER TYPES: 
Jordan 
| Single Engagement 


STAT 
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__ Light Duty Heavy Duty Mill Motor Cut-Out Floating Shaft P 


SOLVES TODAY’S BIGGEST PROBLEM 


Every requirement of efficient underground pipe 
insulation and protection is fulfilled by Ric-wiL 
tile conduit systems. Strength, water-proofing, 
alignment, thermal efficiency, speed and economy 
of installation, are standard elements of Ric-wiL 
design, materials and engineering—provided by 
exclusive features which assure maximum pro- 
tection to pipe distribution lines. 


@ Insulation may be as specified for steam, hot water, oil, or 
process-liquid pipe distribution systems. 

®@ Non-settling base drain provides drainage in addition to 
supporting conduit and pipes. 

© Correctly-engineered roller-type pipe supports carry the 
weight of the piping on the base drain. 


@ Shipped full-round, the tile conduit is scored for easy splitting 
and resealing after pipe and insulation are installed. 


@ Super Tile and Cast Iron conduit, interchangeable with 
standard construction where overhead loads are above normal, 
are additional, exclusive Ric-wil features. 


Write for descriptive Catalog No. 44. 
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MOLDED 
p PACKING 


and lower oper 

of minimum ip- 

liner life because 
cups are U 


WARREN 
PISTON CU 


Repacking made easier. 
ps compared 


Much longer life of cv 
to ring packing. 


dard cups a" Adds strength an 
i this constantly mov 


a 

with stan 
res with 

part of the pump- 


higher temperatures and pressv 


special cups. 
Write for information 


ov 


FIEL 
4 new standard fe atures 
MOLDED PISTON: 
at no extra cost? 
semaine | es, Mold Piston Cup Packing, Stainless Steel Durabla alves, bt 
BY Stainless Steel Piston Rods and All Steel Valve Gear (Bronze Bushed), 
are now standard Features on Warren Horizontal Duplex Piston Pumps— 
Type! Standardization of these features - - in addition to 
the many other advantages of “Realwear design . - - gives you a pump 
- = = sae 4 : that is far and away the leader in its field. Here are the advantages: 2 
VALVE Achieve instant adjustment to varid~ 
Greater efficiency tions in load, open only enough to 
ating costs because allow passage of the flow; close in- 
page andlonge stantly; eliminate slip, reduce cavita- 
<> = of less wear when th tion, turbulence, and friction losses to 
| a minimum; and permit pumps to opet- 4 
ate at full load at slower speeds. 
STAINLESS STEEL PISTON RODS 
Completely open une = Insure maximum resistance to 
tull \ = Successtully handles practically all sion and wee! 
if length of life to 
9 
POWER © Jonuery 194 WARREN STEAM PUMP COMPANY, Inc., Warren, Mass. 
7 
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Unseen Values 


—but a part of every 
Naveo installation 


Assured Safety 


* 


Efficient Operations 
* 


Minimum Fuel Costs 
* 


Low Maintenance 
* 


Long Trouble-Free Life 


4 
VALVE & MANUFACTURING COMPANY + PITTSBURGH, PA. 
YORK CHICAGO CLEVELAND BOSTON © ATLANTA TULSA BUFFALO © CINCINNATI 
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Here you see three stages in the exclusive 
process which makes PALMETTO Packings ‘‘Self- 
Lubricating"’. In this process each separate 
strand of asbestos or cotton is saturated with 
a special PALMETTO lubricant——forced into the 
yarn under heat and pressure! At the same 
time, each strand is individually graphited .. . 
_ the graphite flakes act as dams to trap and 
_ hold a reservoir of lubricant in the yarn. After 
this, the impregnated strands are braided, 
plaited or twisted—round or square—to the 
size required to form the finished self-lubricat- 
ing packing. The result? A completely and per- 


manently lubricated PALMETTO Packing with 


these five advantages: 


1. Long packing life—because self-lubricating properties 
permit the packing to retain original efficiency for long 


2. Low friction—because the packing remains soft and 
resilient in service. 


3. Reduced wear on machinery parts—because there is a 
film of lubricant between the packing and moving rods or 
shafts at all times. 


Individual strand of yarn 
—best obtainable Cana- 
dian white asbestos—be- 
fore impregnation. 


The saturated yarn—aofter 
impregnation with special 
PALMETTO lubricant. 


The finished product—the | 
completely Self-Lubricating 
©6PALMETTO Braided Pack- 

ing. 


4. fasier removal and installation—because packing stays 
easy-to-handle and does not disintegrate in service. . 


5. Lower maintenance ¢osts—because ‘packing functions 


without frequent adjustment or constant attention. . 


These five specific advantages will enable you 
to increase efficiency and cut packing costs. For | 
a quick, informative look at the simple—yet — 

complete——PALMETTO line of packings, send — 
today for your copy of the new PALMETTO Con- | 
densed Catalog (PC- Mel It makes packing 
selection easy! — 


“IT PAYS TO 
KNOW YOUR 
PALM 


GREENE, TWEED & CO. 
North Wales, Pa. 


Send “ copy of the new PALMETTO Condensed 
Catal 


Manufacturers o of METTO Packings 
North Wales, Pa. 
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SETS THE PACE 
IN VALVES 


ANY a steel valve has been quickly 
ruined by high-temperature fluids 

or gases near the foot of the stuffing-box. 
Heat can literally “bake” the packing to 
the stem and the stuffing box ... causing 
galling and seizing. Now OIC valve de- 
signers have solved this problem by lift- 
ing the foot of the stuffing box farther 


away from the hot valve body... to keep 
the packing cool and in good condition. 

As you can see in the picture above, this 
efficient, new OIC steel valve design is 
as simple as A, B, C. Packing is separated 
from the hot valve body by a heavy, al- 
loy-steel ring bushing (A)... a condens- 
ing chamber (B) ... and a pressure-tight 
back-seat bushing (C). The packing stays 
cool... stays on the job to assure you 
long, economical, trouble-free valve 


fe) 


333328 


VALVES 


STEEL - IRON - BRONZE | 
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steel valves, see the it 
new sound slidefilm. If you'd like a “show- W 
ing” for your personnel, please mail reserva- 


FOR 


Partially fabricated shell of 36,000 sq. ft. surface con- ried to meet individual conditions, provide 


LUMMUS EQUIPMENT denser. The second of two supplied plete withair jarge internal steam space with an open 
steam lane through the center of the con- 


HEAT EXCHANGERS ejector and all appurt to a prominent utility 


PROCESS CONDENSERS 3 
pet IVE YEARS AGO, Lummus designed and denser. Lummus Surface Condensers are de- 
: signed for full deaeration by cascading the 
STEAM GENERATORS built a 36,000 sq. ft. surface condenser ’ . 
condensate through live steam. This arrange- 
STEAM JET REFRIGERATION for a well known public utility plant. So sat- 
than tile Gat Ge ment serves to prevent condensate depres- 
SURFACE CONDENSERS pe sion even at low loads, as well as to remove 
BAROMETRIC CONDENSERS utility recently ordered an exact duplicate ataiiiiicae 
STEAM JET AIR EJECTORS with air ejector and appurtenances—an in- ae ‘ 
EVAPORATORS dication of the satisfaction you can expect Lummus designs and builds a complete A 
BOILER BLOWDOWN HEAT from Lummus power-plant equipment. line of surface condensers and other heat- in 
EXCHANGERS exchange equipment for stationary and pe- 
FUEL OIL HEATERS LUMMUS CONDENSER FEATURES troleum-refinery applications. Write for full 
LUBRICATING OIL COOLERS Lummus’ distinctive tube sheet layouts, va- information. 


PIPE LINE COOLERS 
FEED WATER HEATERS 
JACKET WATER COOLERS 


THE LUMMUS COMPANY 
420 LEXINGTON AVE., NEW YORK 17, N. ¥. 


| 
al 
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. 
“HEAT EXCHANGER DIVISION. 
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TWO GLARAGE FEATURES 
add 


A— Water inlets. Water 
outlets. C—Oil rings. D—Thrust 
collars (forged, turned and 
ground). E— Seals (bearings 


B—Water C—Olil 
filler, gauge and pipe. D — Sur- 
faces machined for accurate 
alignment. E— Shaft seal (no 


If you could drive your car as fast as Clarage RT Fans often 
operate, you’d get from New York to Chicago in slightly less than 
four hours. That’s traveling! 


And, in addition to high speeds, Clarage RT Fans must often 
combat high temperatures — 700° F. and even higher. 


The Clarage answer to such punishing demands is to furnish 
(1) specially designed, water-cooled bearings, and (2) extra 
heavy, pedestal-type bearing supports. 


Sectional view at left indicates how cooling water circulates 
through each half of bearing sleeve independent of the other. No 
WRITE for Ca talog 117 joints or gaskets; water can’t leak into bearing oil. 


both induced and NOW GLANCE ABOVE. Note the massive cast iron pedestals 
in n industrial pr work. i ivi i i — 

which afford rigid, unyielding support keeping all working 
free copy today. parts in permanent alignment. 


it’s features like these that 
make the performance records of 


NS) 0 ME CENTRAL STATION Clarage RT Fans (in mechanical 


o3\ draft and other tough applica- 
OF OUR tions) a ‘“‘sweet" reading story 


OTHER of low-cost operation. 


PRODUCTS 


FAN 


Kalamazoo, Michigan 


APPLICATION ENGINEERING OFFICES 
IN ALL PRINCIPAL CITIES — 
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an & “reason why” 


Costly damage to turbines can result from— 
Back flow of water into extraction lines... 


Accidental change of steam pressure... 


Back flow of re-evaporated condensate in heater shell. 


An & Bleeder Line Protecting Valve... 
Acts when danger threatens... 


Closes to prevent back flow... 


Guards against damage. 


% Bleeder Line Protecting Valves are available... 
With air operating cylinders... 


With oil operating cylinders... 
With screw spindles and with plain covers. 


Bulletin 8-K describes these valves in detail. 


Write for a copy—today. 


SCHUTTE & KOERTING COMPANY 


Mauufacturiug Eugincers 
1150 THOMPSON STREET + PHILADELPHIA 22, PA. 
JET APPARATUS + HEAT TRANSFER EQUIPMENT + STRAINERS + CONDENSERS AND 


VACUUM PUMPS + OIL BURNING EQUIPMENT + ROTAMETERS AND FLOW INDICATORS 
RADIAFIN TUBES * VALVES * SPRAY NOZZLES AND ATOMIZERS + GEAR PUMPS 
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NON-CORROSIVE STEAM ? © 


CORAVOL 


ICORAVOL 


ELIMINATES ASSURES 


RAVOL 


PIPE REPAIRS, REPLACEMENTS, 
MAINTENANCE, LABOR, HOURS — 
AND DAYS OF SHUTDOWN Loss — 


CORAVOL in your steam system (1) prevents cor- 
rosion in steam and condensate lines, (2) cleans 
out clogging rust deposits resulting from previous 
corrosion. Thus, CORAVOL protects lines; increases 
effectiveness of heat transfer surfaces; restores | 
original capacity of lines and the operating effi- | 
| 


ciency of valves and traps. 


CORAVOL is not a boiler feed water treatment — 
it is designed expressly for use in steam systems. 
Because CORAVOL volatilizes and condenses with 
the steam, it circulates thruout your entire steam 
system and protects all zones from corrosive attack. 


CORAVOL Is PART OF A COMPLETE TECHNICAL SERVICE 
WHICH PROVIDES SPECIAL FORMULAS OF TREATMENT FOR: 


Boiler Feed Water . . . Hot Water Supply . . . Refrigerating 
Brine . . . Cooling and Condenser Water . . . Rapid Scale 
Removal . . . Coagulation . . . Algae Control. 


Mail the coupon TODAY for complete 
FREE data about the GORAVOL process. 


WESTERN CHEMICAL COMPANY 
713 Washington Street—Kansas City 6, Missouri 


Without obligation to me, please send complete data on the 
GORAVOL Process. 


TITLE. 


COMPANY | 


CITY AND STATE 


_ ume, better work, and lower 


_ To also help save time on 
_ the job, many plant owners 


| time go faster. Wrigley’s 


Ingenious New 


Technical Methods 
To Help You Simplify Production 


Variable Speed Drive Attachment Offers 
Instant Speed Control for Drill Press Work! 


Now you can adjust drill 
press speeds from high to low 
—or any intermediate speed 
—as easily as shifting gears in 
your car! The Era Variable 
Speed Drive Attachment en- 
ables the operator to provide 
the correct speed for large or 
small drills by merely moving 
a lever. This saving in time 
results in greater work vol- 


Era Variable Speed Drive 


production cost. 


The Era Attachment fits all 


popular makes of drill presses, 
and is easily installed with- 
out the necessity of drilling 
holes or changing present 
equipment. 


make chewing gum available 
to workers. Chewing gum 
seems to make work go easier, 


Spearmint Gum may be used 
even when both hands are 
busy, eliminating work inter- 
ruptions, and thus promoting 


_ greatersafety forthe operator. 


You can get complete information from 
Era Meter Co. 


| 3940 N. Kilpatrick Ave., Chicago 41, Ill. 


AB-52 
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OUR CONSULTING- ENGINEER aw © 


EXPERIE 


NCED CONTRACTOR 


When you get ready to buy air conditioning, go to 
the men who knew it “way back when”—the 
Consulting Engineer and the old, established 
Heating and Air Conditioning Contractor. These 
are the men who designed and made the first 
installations, who nursed it thru difficulties and 
disappointments and who today know more 
about its practical application than anyone else. 


It costs you no more to get the benefits of their 
experience—in the long run it costs less, plus the 
advantages of a first class job. 


BUFFALO FORGE COMPANY 


488 Broadway Buffalo, N. Y. 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


Buffalo Air Washer Units such as this are in use 
in many of the oldest air conditioned buildings in 
America, as well as the newest and most modern. 


Buffalo Limit-Load Fans are “tailor-made” to your need. Engi- 


Buffalo Axial Flow Fans give straight-line air 
neers recommend this giant installation to deliver 33,000 tons 


delivery, minus power-wasting turbulence in a wide © 


of air every 24 hours. variety of industrial ventilating applications. 


VENTILATING 
AND AIR CONDITIONING 


4 
= 
= ya 
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SYVTRON 


“Pulsating Magnet”’ 


ELECTRIC 
VIBRATORS 


Keep Coal Bins, Hoppers and 
Chutes Open and Free-Flowing 


Break down arching and plugging 
Eliminate pounding, poking and sledging 


Available in 8 different sizes, from a little 4 lb. model up to 
a big 660 Ib. model — they can be applied to most any type 
of bin, hopper or chute. 


Write for Folder No. 
1-44 or send us a dimen- 
sional sketch, giving 
thickness or gauge of 
hopper walls— 


We'll be glad to rec- 
ommend and quote on 
the proper model. 


SYNTRON CO. 


492 Lexington 
Homer City, Pa. 


FYR-FEEDER 
STOKERS 


BOILER TUBE CO. 


CHEAPER COAL McKEES ROCKS, PA. (Pitubargh Disti 


© FYRFEEDER pays for itself in coal and labor savings. | 
Automatic, modern, high efficiency firing at its best! © Increases FRED S. RENAULD & CO., LOS AN 
boiler capacity with cheapest grades of coal — screenings or 
sweepings, wet or dry. CUTS FUEL BILLS! ¢ Easy to operate. 
Responds instantly to sudden load changes. Burns fines in sus- 
pension; larger pieces on grate. Beautifully clean flame. ¢ Safe, 
Dependable. Multiple Burners. Quality construction. ¢ Easily 
installed in minimum time. Standard ratings from 100 to 12,000 
lbs. of coal per hour. Wire, phone, or write. 


m FYR-FEEDER INDUSTRIAL STOKERS 
18-R E. Erie St., Chicago 11, Ulinols 
FYR-FEEDER ([] Interested in FYR-FEEDER Dealership 
oO Interested as Sales Representative 


STOKER Send literature and delivery information 


IT'S AUTOMATIC 


PAYS FOR Cc 
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Plugged Oil Slots 
Increase Oil Consumption 


When carbon and gum formations clog 
oil-ring slots, the oil which would normally 
return through these apertures to the 
crankcase is forced into the combustion 
chamber. Here it joins the other products 
of combustion which “coke” on the ring 
belt area cementing the rings in their 
grooves and aggravating the clogged con- 
dition of the ring slots. 


To match the fine performance of RPM DELO OIL, use these equally efficient com- 
panion products from the same famous “RPM” line—RPM HEAVY DUTY MOTOR OIL 
—RPM COMPOUNDED MOTOR OIL—RPM GEAR OILS AND LUBRICANTS—RPM GREASES. 
For additional information or name of your distributor, write any of the companies below’ 


STANDARD OF CALIFORNIA ° 225 Bush St., San Francisco 20, California 
THE CALIFORNIA COMPANY © 17th and Stout Streets, Denver 1, Colorado 
STANDARD OIL COMPANY OF TEXAS * EI Paso, Texas 

THE CALIFORNIA OIL COMPANY °* 30 Rockefeller Plaza, New York 2¢ 


RPM DELO Oil keeps oil slots 


open, prevents stuck rings 


RPM DELO Diesel Engine Lubricating Oil is 
compounded to prevent engine deposits these 
three ways: 

1. An oxidation inhibitor reduces the forma- 
tion of gummy particles which form the 
binder for carbon deposits. 

2. A detergent prevents deposits forming on 
rings and pistons, keeping engines cleaner. 
3. A dispersive agent insures removal of this 
material when the oil is drained. 

Other compounds in RPM DELO Oil mini- 
mize hot-spot wear, prevent corrosion, elim- 
inate foaming. 
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HOPPES 


FEEDWATER 
HEATERS 


Deaerating 
and 


Non-Deaerating 


Write for Bulletin 
THE HOPPES MFG. CO. 


Established 1881 
SPRINGFIELD 


HERE’S THE NEW QUICK WAY TO 


FIX BROKEN 
CONCRETE FLOORS 


Tamp! Truck Over! No Wait for Setting! 


Use durable INSTANT-USE . . . a tough, material which you 
simply shovel into hole—tamp—and run traffic over immediately. NO 
WAITING. Bonds tight to old concrete. Makes smooth, solid, heavy- 
duty patch. Withstands extreme loads. Keep a drum on hand for emer- 
gencies. Immediate shipment. 


CoUl FREE TRIAL OFFER 


COUPON for 


FLEX ROCK COMPANY, 
3677 Filbert St., Philadelphia 4, Pa. 


Canadian Office: 21 King St., E., Toronto, Ont 

Please send me complete INSTANT-USE in- 
formation and details of TRIAL ORDER PLAN 
—no obligation. 


Name 


Fire Protection 
Costs Less Than 
Cross-Fingered Optimism 


@ With full recognition of the place for, and value of, 
all fire extinguishing equipment . . . many plants have 
major danger spots “protected” by equipment that’s 
simply inadequate for the job. 

he distinctive Cardox method of control and 
engineered application of carbon dioxide . . . stored at 
0° F. and relatively low pressure in a single Storage Unit 
containing from ¥/, to 125 tons of fire-smothering Cardox 
Co, .. broadened the protection scope of carbon 
dioxide. Today this fast-acting, non-damaging medium 
provides all the advantages of CO, salinguidimenet for 
tough fire hazards, large or small, indoors or out. 

here may be danger spots in your plant that call for 
a built-in Cardox System providing tons of fast-action 
carbon dioxide for protection of one or many hazards; 
other hazards that can best be protected by a Cardox 
Fire Truck that puts tons of CO, on swift wheels, or the 
750 pound capacity Cardox Transitank now available in 
many parts of the country. 

Write today for details on how Cardox’s broadened 

application of carbon dioxide can best be utilized for 
specific operations in your plant. 


CARDOX CORPORATION 
BELL BUILDING e CHICAGO 1, ILLINOIS 


District Offices: New York + Philadelphia + Pittsburgh + Cleveland 
Detroit + St.Lovis + SanFrancisco + Los Angeles + San Diego 


L\ | 


FIRE TRUCK— 


AIRPORT FIRE TRANSITANK— 
Tons of CO: on TRUCK nde 
Wheels 


Capacity—750 pou 


CO2 FIRE EXTINGUISHING SYSTEMS 
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4 Compressors NOW... in Space 
Formerly Taken by 3 


In 1935, the superintendent of a large ice 
cream manufacturer found it necessary to 
install two additional compressor units in an 
already overcrowded power plant. He did it 
by replacing the original drives on three 
existing compressors with Dayton V-Belts. 
Because of the much shorter distances required 
from the center of the motor pulleys to the 
center of the compressor pulleys, enough floor 
space was saved to enable the superintendent 
to install the additional two much-needed 
machines! Further savings were made by using 
the large flat pulley of the original drive. 
Dayton V-Belts save space because they 
have tremendous gripping power . . . need to 
contact only one-third of the pulley for effi- 
cient operation. Because of the smaller contact 
area required, machine and motor can be 
placed closer together, providing extra space 
for more machinery, wider aisles or for office 
or storage space. Space saving is one of many 
reasons why Dayton V-Belts can help solve 
your power transmission drive problems 
efficiently and economically. Get the full story 
from your Dayton Distributor. Call him today. 


THE DAYTON RUBBER MANUFACTURING COMPANY 


Main Office and Factory: Dayton 1, Ohio 


Branch Offices: Atlanta - Boston * Chicago * Cincinnati * Cleveland - Dallas 
Detroit « Los Angeles * Minneapolis * New York « Philadelphia *» St. Louis 


Look 
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leading mill supply house neer you stocks Dayton V-Belts.. 


or the name in the yellow p of your telephone directory .. f 
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Another type drive 


In most cases, the distance required between 
the centers of the machine and motor pulleys 
for a Dayton V-Belt Drive is just about half 
that required for other types of drives. 


Fe. 
| 
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For Power, 
Speed, Efficiency and 


WILCOLENE 


Keg. U. 8. Pat. Office 


products 


WILCOLENE Fuel Oil Treatment 
Fuel Oil Treatment is a 


~_ uid which when added in small quantities to oil dis- 
solves sludge and keeps it in —— so that it can be 
burned as fuel. It is harmless non-corrosive. 


What it Does 
Wilcolene used regularly not only dissolves sludge, gum and 
tar but also emulsifies and removes moisture from bottoms of 
fuel tanks, stops rust and corrosion and keeps heaters and 
pipe lines free from scale and gum. 

Wilcolene causes fuel oil to flow more freely, keeps burners 
free and clear for carbon, lowers maintenance and actually 
saves fuel] oil. It increases combustion efficiency. 


Guaranteed Satisfaction! 
WILCOLENE is a tried and proved means of sludge removal. 
When used in accordance with directions, it is guaranteed to 
ive satisfactory results or your money will be refunded. 

ESTIGATE IMMEDIATELY. 
For complete satisfaction try WILCOLENE’S other proven 
products: WILCOLENE auto and Diesel Engine Solvent, 


WILCOLENE Soot and Slag Remover. 


WILCOLENE MFG. CO. 


200 WEST 72nd STREET, NEW YORK 23, N. Y. 


implic 
ervice 


CASH-ACME Type "B" Pressure 
Reducing and Regulating Valves are 
constructed of Highest Quality ma- 
terials . . . from tested and proven 
Engineering 
Skilled workmen. 


Being Direct Acting Valve its oper- 
mation, and thus its maintenance, is 

. . . free of time consuming 

tomplicated mechanisms, 


& > For use on STEAM, WATER, AIR, 
LIQUIDS and GAS -LINES. 
Pipe sizes %" to 2" inclusive. 


Write today for YOUR copy ais 


of our 28 page Catalog de, 


products can best serve you, 


A.W.CASH VALVE MFC. CORP 


6662 EAST WABASH AVE. 
DECATUR ILLINOIS 


Thread pipe with 
almost automatic 
speed and ease... 


@ Top speed in threading 1” to 2” 
pipe — and least monkey business 
getting ready — that’s the self- 
contained No. 65R, widely popular 


Extra convenience everywhere. Workholder gauge- 
i plate turns instantly to size—only 
1 screw to tighten on pipe, no bushings to bother 
with. High-speed steel chasers set to size in 10 se- 
conds, cut smooth perfect threads as if steel pipe 
were made of lead. You enjoy using this durable all- 
steel-and-malleable No.65R—at your Supply House. 


. it stands up! 


WORK-SAVER PIPE TOOLS 


THE RIDGE TOOL COMPANY « ELYRIA, OHIO, U.S. A. 
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FIN-FAN 
HEAT EXCHANGER 


for every cooling and 
condensing service 


Jacket water, lubricating oil, solutions and other 
liquids, air and other gases can all be cooled 

. . steam, hydrocarbons and other vapors can 
all be condensed... by air ...in the FIN-FAN. 
Heat Exchanger, jointly developed by Fluor 
Corporation, Ltd. and The Griscom-Russell Co. 


Think what this means to you in eliminating 
the complications, problems and expenses of a 


water supply system ...no water piping, 
pumps, treatment. disposal or make-up; no 
corrosion, scaling, freeze-ups, or structural re- 
painting due to use of water. 


. —_— nat The FIN-FAN Exchanger is strongly constructed 
oo “ter a a and highly efficient. It may be placed in any 
Se a, convenient location, and its effectiveness is 
independent of the velocity or direction of 
the wind. It is simple, easy and economical 

to operate. 


WRITE FOR BULLETIN 


Investigate this fully-proven and 
widely used unit. Its design, construc- 
tion, and many important advantages 
are fully described in Bulletin 1230 
which will be sent on request, 


THE GRISCOM-RUSSELL COMPANY 
285 Madison Avenue, New York 17, N. Y. 


GRISCOM-RUSSELL 
in Heat Trans 
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precision 
quarter-marked 


ends.... 


Those four points on each end of every WeldELL are 
small things to look for, but big things to find. 

They make it far easier to follow center lines, angles 
and planes—save time, prevent errors. 

Here is a feature that appeals to the practical man— 
an exclusive feature of WeldELLS—typical of the extra 
value you get in all Taylor Forge Welding Fittings. 

Please note the list of extra-value features opposite. 
Who can doubt that a job welded with fittings which 
lack these features does not sacrifice something—in speed 
of installation, in economy, in soundness, in the lasting 
satisfaction that goes with using the best! 


TAYLOR FORGE &2@ PIPE WORKS 


General Offices & Works: P. O. Box 485, Chicago 
New York Office: 50 Church Street 

Philadelphia Office: Broad Street Station Bidg. 
Los Angeles Office: Oviatt Bidg. 


WeldELLS alone combine these features: 


@ Seamless—greater strength and uniformity. 

© Tangents—keep weld away from zone of | 

highest stress—simplify lining up. 

© Precision quarter-marked ends — simplify 

layout and help insure accuracy. 

© Selective reinforcement — provides uniform 

strength, 

© Permanent and complete identification 

marking—saves time and eliminates errors in 

shop and field. 

© Wall thickness never less than specification 
ini assures full strength and long life. 

@ Machine tool beveled ends—provides best 

welding surface and accurate bevel and land. 

@ The most complete line of Welding Fittings 

and Forged Steel Flanges in the World—in- 


sures complete service and undivided responsi- 
bility. 
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with the 
 LIQUON 
DEAERATING 
HEATER 


Protect your boilers from “gas attacks” by installing a LIQUON Deaerat- 
ing Heater. 


This unit deaerates and degasifies the boiler feed in TWO stages to assure 
COMPLETE elimination of oxygen and free COz. First, in the preheater com- 
partment, most of the gases are removed by spraying the water into a steam 
space. Then, to scrub out the final trace of gases, the water passes into a 
reboiler section, where it comes in contact with a large excess of entering 


steam. The result: Zero oxygen... by the accepted modified Winkler test ig 
GUARANTEED 
And here are some additional design advantages ...no moving mechanism 
trays to corrode or get fouled ...countercurrent flow of steam and 
water for greatest efficiency. Write for Bulletin 2 describing the LIQUON roe 
This informative bulletin — the latest Deaerating Heater in greater detail. 
word on Processes and Equipment for 
Conditioning of Water and Other Li- sia 
their Company letterhead. 423 West 126th Street, New York 27, N. Y. 
. Engineering Service Representatives in Principal Cities 
EVERY PROCESS...EVERY TYPE OF EQUIPMENT oa 
for conditioning of water and other liquids 
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fox inspection... 


It’s easy .. . any time . . . for inspection or maintenance. Just two 
clamp screws to open and the diaphragm casing is off. Just open the 
door in the yoke and the spring adjustment and stuffing box are 
exposed. For other equally important new features of the revolu- 
tionary new K & M KONTROL MOTOR, check this list: 


@ Pressed steel Diaphragm Casing . . . lighter . . . tougher. 

@ Rigid Welded Steel Tubular Yoke. 

@ Duo-seal molded diaphragm provides high travel, uniform loading, 

@ Enclosed ball bearing spring justing screw. 

®@ Streamlined Flow Valve Body for high capacity . . . unrestricted 


flow areas. 
es finished Inner Valv ides, honed guide bushings, top and 


ONTROLE 


ELEY & YVELLER 


7 MOTOR 
2033 43rd St., North Bergen, N. J. 
Represented in 


New York City Houston Pittsburgh San Francisco Dallas 
Detroit Los Angeles Tulsa Chicago Denver 
Cincinnati Rochester New Orleans : Baltimore Portland 


Where DEPENDABILITY Vital 
You find MANZEL LUBRICATORS 


@ There can be no com- 
promise with depend- 
ability in selecting a 
lubricator for engine 
cylinders and bearings. 
That is why leading 
engine manufacturers 
equip their engines with 
Manzel Lubricators. For 
nearly half a century, 

Manzels have been known for their the Model 82 is capable of very accurate 


steady, unfailing performance under the feed adjustment and insures delivery of 
most severe conditions. exactly the right amount of oil to each Id 

The Manzel Model 82 Force Feed Lub- friction point. - o 
ricators shown here are installed on a big For trouble-free lubrication, day in HIGH PRESSURE 


Sun Doxford Diesel Engine built by the and day out, on engines, compressors, METERING PUMPS 


Sun Shipbuilding & Dry Dock Co., pumps or machine tools, specify Manzel for half a century 
Chester, Pa. Like all Manzel Lubricators, Lubricators. 


MANZEL BROTHERS CO., subsidiary of FRONTIER INDUSTRIES, INC. 
326 BABCOCK STREET, BUFFALO 10, N. Y. 
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The gauge with the 
“Recalibrator” 


Marsh alone has the “‘Recal- 
ibrator”—quickest and best 
way to correct a gauge that 
has been knocked out of 
adjustment by improper 
handling. 


*Subsequent advertisements in 
this publication will cite typi- 
cal examples of this. 
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What's going on inside that boiler .. . 
tank...compressor... pump... forging 
press? It takes a pressure gauge to tell the 
story—and a good one to tell it right. 


Keep that in mind when you select a 
gauge. Avoid the “‘just-stick-on-a-gauge”’ 
attitude. Remember that safety and per- 
formance depend on the accuracy — the 
“honesty”’—of that gauge. Remember that 

our old friend, the pressure gauge, stands 
etween you and trouble. 


Those who do know the importance of 
accuracy insist on pressure gauges of 
Marsh quality. Excellent proof of this is 
the use of Marsh Gauges as original equip- 
ment by leading manufacturers of products 
requiring pressure indication* 


Between you...and 


In the Marsh Masterguage, with its lathe 
turned bourdon tube and rugged, pre- 
cision movement, they have found a 
pressure gauge that will maintain its 
accuracy year after year under the most 
arduous service industry knows—extreme 
pressure, heat, vibration, pulsation. And 
in all Marsh Gauges, down to the moder- 
ately priced Marsh “Standard” Gauges, 
they have found the same uncompromising 
quality that has made Marsh Gauges “The 
Standard of Accuracy.” 


When you select a pressure gauge—or 
when you select equipment requiring a 
gauge—insist on a Marsh. It will stand 
between you and trouble! 


Jas. P. Marsh Corporation, 2075 Southport Avenue, Chicago 14, Illinois 


Jas. P. Marsh products include: A full line and range of gauges in pressure, compound, 
altitude, hydraulic, sprinkler, ammonia, ounce-graduated retard, test, and diagram 
types. Dial thermometers in rigid stem and remote reading types. Ask for literature. 
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FACTS FOR 
YOUR 


FUTURE... 


The key to your future may lie in the 
answers you can get at the coming Air 
Conditioning Exposition. Information 
on latest products ... newest trends... 
available sources of supply . . . answers 
to these and other current questions will 
be on tap for you at the Exposition. The 
ideas and information you get may be 
your greatest business asset in the 
months to come. 


Under one roof—in one short week or 
less—through more than 300 technically 
staffed exhibits—the Exposition offers 
you more information, more contacts, 
more IDEAS than you could get in any 
comparable time or way. 


You'll see what’s newest and best in all 
types of heating, ventilating, air condi- 
tioning and related equipment. You'll 
talk to engineering specialists at the 
exhibition booths—men specifically on 
hand to help you with your problems, 


tell you what you want to know. 


You cannot afford to miss this first Air 
Conditioning Show in seven years... 
and the biggest ever! Be sure to attend. 
Admission by registration only. 


Are you equipped to hold 
your job?—to get a new one? 


The men who are keeping their jobs today—who are not feeling the 
whip of competition—are those who have kept one jump ahead of 
their jobs. They are the men who are equipped with a thorough-going 
and growing knowledge of the business they are in. 


It works in the power plant field as well as in any other. Some men 
fit themselves to do a little more than their job calls for. They fit 
themselves to do a little more than the other fellow. They make a 
steady effort to equip themselves with the best kind of job insurance 
there is—KNOWLEDGE. 


How about you? Do you know how quickly knowledge will pile _— 
how quickly you will become more valuable—if you spend a few 
minutes a day, regularly studying sound books like the McGraw-Hill 
Library of Power Plant Practice? Do you know how easily it can be 
managed, paying only a few cents a day, while you use the books? 


Thousands of men have followed this plan to win advancement or to 
make their jobs safe. You can too. Read about this Library and our 
Free Examination Offer. Then send the attached coupon to us today. 


(6 volumes—2,477 pages, 2,404 illustrations) 


The Library of Power 
Plant Practice is the 
standard of the power 
plant field. It is accurate 
— it is thorough — it is 
complete. It is the result 
of years of experience 
with power plant prob- 
lems. The man who has 
it has the best. The Li- 
brary covers the whole 
field—nothing is omitted. 
The solution of every 
problem is plainly worded 
or explained with a clear 
illustration. iittle 
stickers and the big 
troublesome problems are 
all worked out in advance 
for you. There can be 
only one _ result from 
studying these books a 
few minutes each day — 
more money in your 
pocket. 


No books dealing with the 
work of the power plant 
man were ever so com- 
plete — so authoritative— 
so practical in text and illustrations as these. The man who puts this 
set of books into his library can do so knowing that he has the utmost 
in power plant books—a set that will give him in language he can 
understand, all the information he needs in order to get ahead in 


his work. 
Easy to Understand 


These books are written in everyday easy-to-understand language. 
They are written to help the man on the job. It is just as if the 
author were working in the plant by your side and giving you the 
benefit of his vast knowledge, man to man. There is no bunkum in 
this Library, nor is it cluttered up with impractical theories. It is a 
Power Plant Library FOR POWER PLANT MEN. 


Glance at the titles of the books in the photograph. They will give 
you an idea of how completely this Library covers Power Plant Prac- 
tice. Here you have all the information necessary to make you indis- 
pensable on the job. 


See it 10 days—Send no money 


Fill in and mail the coupon below and we will send you the six volumes 
of the Power Plant Library for 10 days’ examination. If you decide 
to keep the books after examining them, just send $3.50 and then $3.00 
a month until the total low price of $18.50 has been paid. See the 
coupon below for details. Send it Now and HOLD THAT JOB! 


McGRAW-HILL 
ON-APPROVAL COUPON }\ 


McGRAW-HILL BOOK CO., INC., 330 West 42nd St., N. ¥. C. 18 
Ship to me charges prepaid the six volumes of the library of 
Power Plant Practice. If satisfactory, I will send $3.50 in ten 
days and $3.00 a month until the price of $18.50 has been paid. 
If not wanted I will return the set to you postpaid. (To insure 


th INTERNATIONAL HEATING & 
VENTILATING EXPOSITION 


The Air Conditioning Exposition 
LAKESIDE HALL, CLEVELAND, OHIO + JANUARY 27-31, 1947 


Under the auspices of the American Society of Heating & Ventilating Engineers 


prompt shipment write plainly and fill in all lines.) 


City and State 
Company 


Position 


For Canadian price, write Embassy Book Co., 12 Richmond St. 
E. Toronto 1 


Management of 


Internationel Exposition Co, Grand Central Palace, N. Y. 17, N. Y. 
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Condensers and other heat exchange equipment 
form a vital part of your plant. They were de- 
signed and installed for specific purposes — yet 
with unchlorinated cooling water they can 
quickly become costly incubators for slime- 
forming micro-organisms. 

Most cooling waters are polluted by bacterial 
contamination that thrives on warm, water-side 
surfaces. These slimes reduce heat transfer and 
increase fuel and cooling water costs. Their re- 
moval by plug cleaning means added labor ex- 
pense and reduced plant capacity while the 


equipment is out of service. 

To avoid these operating difficulties and un- 
necessary costs, more and more plants are adapt- 
ing chlorination by the W & T De-Sliming 
Process. And W & T Engineers with over 30 
years experiénce in water treatment will gladly 
give you information on the equipment best 
suited to your particular plant. 

Whether you use fresh or salt water — open 
or closed system — chlorination can eliminate 
slime losses and increase condenser efficiency, 
so write for details today. 


WALLACE & TIERNAN 
PRODUCTS, INC. 


Manufacturers of Chlorine and Ammonia Control Apparatus 
Belleville 9, New Jersey °* Represented in Principal Cities. 
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Use 
THE GENUINE 


REDUCING 
VALVES 


for dead - end service, 
or wherever close regu- 


lation is required. 


Also Steam and Air Traps, Pump 
Governors and Boiler Feed Water 


Controllers. 


THE C. E. SQUIRES CO. 


E. 40th St. and Kelley Ave. Cleveland, O. 


A Marlow Self-Priming Centrifugal Pump has no 
ports, be gg or other auxiliary priming devices 
that reduce pumping efficiency. Priming is posi- 
tive and automatic even on high suction lifts. 
With the exclusive Marlow diffuser method of 
self-priming there is no recirculation or wasted 
motion. A Marlow has no parts which require 
adjustment or manipulation. Practically no oper- 
ating attention is needed 
© Pumps wide variety of liquids; clear, gritty, 

heavy, volatile. 
© Reliable for continuous or intermittent service; 

primes itself whenever necessary. 
® Strong, long-life construction that helps assure 

dependable, trouble-free performance. 
© 1, to 10-inch sizes. 25 to 3500 gallons per 

minute. 


Send for interesting literature. Marlow Pump, 
592 Greenwood Avenue, Ridgewood, N. J. 


completely atomizes 
and thoroughly burns .. . 


the lowest and cheapest grades of fuel oil 
and tar; requires low oil pressure and tem- 
perature; operates continuously without 
cleaning or clogging. Internal atomizing 
feature uses steam or compressed air for 
atomization. Type "SA" Oil Burner is 
equally adaptable to all types of industrial 
heating, power or process furnaces. It is 
suitable for firing above stoker grade as 
alternate fuel. 


FOR BURNING WASTE MATERIALS .. . 


Type "S-A-D" Refuse Oil Burner operates 
with waste material pumped directly to 
the burner and blended with fuel oil in the 
venturi chamber; insures stability of igni- 
tion; reduces fumes and stack solids; uses 
steam or compressed air for atomization; 
functions entirely on fuel oil where supply 
of waste is intermittent; and assures con- 
tinuous operation without cleaning or clog- 
ging. 


WRITE FOR BULLETIN 21 
It gives complete data about these Oil Burners. 


Main Offices & Factory: L2SO EAST SEDGLEY AVENUE, PHILADELPHIA 34, PA. 


Texas Office: 2nd National Bank Bldg.,“Houston, 
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COPPER ALLOY BULLETIN 


MARINE AND POWER EDITION 


REPORTING NEWS AND TECHNICAL DEVELOPMENTS OF COPPER AND COPPER-BASE ALLOYS 


Prepared by Bridgeport Brass Company 


Headquarters for BRASS, BRONZE, and COPPER 


Corrosion-Resisting Condenser and Heat 
Exchanger Tubing for More Severe Conditions 


With power plant schedules becoming 
Seavier, approaching almost continuous 
operation in some cases; with water condi- 
tions growing worse through increasing pol- 
lution by sewage, chemicals and industrial 
wastes; and with higher cooling water 
velocities for faster steam condensation, 
condenser tubing is taking more and more 
punishment. Because of these conditions 
more care must be taken to select the most 
suitable alloy which will give maximum 
efficiency and greatest economy with mini- 
mum tubing failure. 

Changing conditions may make it hazard- 
ous to retube with the same alloy which 
may have given satisfactory service in the 
past. Long before the condenser is ready for 
retubing, many operators insert test lots of 
tubing made from various alloys in order to 
obtain an indication of tube life under 
existing operating conditions. From a prac- 
tical standpoint, greatest economy is ob- 
tained by using the most suitable alloy 
available, regardless of price. In other words, 
operators should consider tube alloys in 
terms of cost per thousand service hours. 
Also, a better alloy often permits higher 
water velocities with correspondingly higher 
vacuum and greater efficiency. 

Bridgeport’s Laboratory recognizes the 
complexity of corrosion problems and main- 
tains a consistent program of corrosion re- 
search in order to be in a position to serve 
customers more effectively. 


We hope that this concise presentation 
of information regarding outstanding con- 
denser tube alloys, together with specifi- 
cations and composition, may be helpful to 
operators. 


Duronze IV* (Aluminum Bronze) 

This is considered to be one of the finest 
condenser tube alloys made and has excep- 
tional resistance to corrosion under severe 
conditions such as rapidly flowing fresh or 
salt water polluted by sewage and indus- 
trial wastes, acids, cinders and other foreign 
matter. It has been used successfully in 
plants located on tidal estuaries where salt 
water is mixed with polluted fresh water and 
withstands impingement corrosion attack 
better than most alloys. Made to the fol- 


Microstructure Du- 


Microstructure Cuzi- 
tronze IV Condenser nal Condenser Tube. 
Tube, Mag, 75X. Mag. 75X. 


lowing specifications: A.S.T.M. B111-45; 
A.S.M.E. SB111. 


Cupro-Nickel (70-30) 


The U. S. Navy specifies Cupro Nickel - 


for warships and other vessels because it 
has fine resistance to corrosion from sea 
water flowing at high velocity. The corro- 
sion film formed on Cupro Nickel is thinner 
than the corresponding film found on brass 
so that its heat transfer properties remain 
quite constant. However, since 70-30 Cupro 
Nickel has a lower thermal conductivity 
than brass some designers provide 10% 
additional condensing surface as compared 
to brass. Made to the following specifica- 
tions: A.S.T.M. B111-45; A.S.M.E. SB111; 
Navy 44T39A. 


Cuzinal (Aluminum Brass) 


This alloy has good resistance to air im- 
pingement corrosion resulting from high sea 
water velocities and trapped air bubbles. 
It contains arsenic as a dezincification in- 
hibitor. Cuzinal is less scale forming than 
some other alloys and maintains better 
heat transfer properties since a thinner 
corrosion film forms on its surface. 

Made to the following specifications: 
A.S.T.M. B111-45 Type B; A.S.M.E. 
SB111. 


T B 
77.0 
02% 
Zinc Remainder 
Arsenical Admiralty 


Bridgeport Brass Company was one of 
the first in this country to make Admiralty. 
In the interests of longer service life Bridge- 
port has for a number of years added 
arsenic as a dezincification inhibitor. This 
alloy has excellent general corrosion resist- 
ance to sea water and is recommended 
where velocities are not too high. Arsenical 
Admiralty is supplied as a standard alloy 


Microstructure Muntz 


Microstructure Admi- 
ralty Condenser Tube. 


although Admiralty without arsenic is 
available upon specific request. 

Made to the following specifications: 
A.S.T.M., B111-45 Types ‘‘A” and “B”’; 
Navy 44T7g; Federal WWT756a;A.S.M.E. 
SB111 Types “A” and “‘B”’. 


Type A Type B (Arsenical) 
Copper.....71.0% Copper....71.0 
Zinc Remainder — Arsenic.... .03% 
Zinc Remainder 
Arsenical Muntz 


This alloy has good corrosion resistance 
when used in clean fresh waters and con- 
tains arsenic as a dezincification inhibitor. 
Made to the following specifications: 
A.S.T.M. B111-45; A.S.M.E. SB111. 


Zinc Remainder 

Red Brass 


This alloy withstands dezincification 
better than yellow brass and is used where 
circulating water is very corrosive. How- 
ever, it is not recommended for applica- 
tions involving high sea water velocities and 
trapped air bubbles resulting in impinge- 
ment corrosion. Excellent to good corro- 
sion resistance for most inland fresh waters. 
Made to the following specifications: 
A.S.T.M. B111-45; A.S.M.E. SB111. 


Zinc Remainder 


Arsenical Copper 


Pure copper alloyed with a small amount 
of arsenic for greater corrosion resistance 
than ordinary tubing. Very satisfactory for 
most inland fresh waters. Made to the fol- 
lowing specifications: A.S.T.M. B111-45; 
A.S.M.E. SB111. 

0.15% to 0.50% 
Copper Remainder 
*Reg. U.S. Pat. No. 2093380 


ondenser Tube. awn ag. 
75X. 75%. 


BRIDGEPORT BRASS 


BRIDGEPORT BRASS COMPANY, BRIDGEPORT 2, CONN. 
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WHERE 
To Buy 


Featuring additional products, 
specialties & services for power 


plants 


PROFESSIONAL SERVICES 


ASSOCIATED ENGINEERS, Inc. 


Joseph C. Lewis, President 
230 E. Berry St., Fort Wayne 2, Ind. 


Management Consultants 


Engineering Architecture * Accounting 
Organization «© Methods e¢ Costs 


SANDERSON & PORTER 


ENGINEERS 
AND 
CONSTRUCTORS 


End Pump Troubles! 
HILL ‘varves 


@ The valve with the re- 
newable feature restores 
old pumps to original effi- 
ciency. Constant contact 
is maintained over the full 
bearing surface no matter 
in what position the valve 
rotates because of the ex- 
clusive HILL design. Effi- 
cient, durable, economi- 

cal, accurate. Send today 
for bulletin that tells how to get better pump 
performance. 


HILL PUMP VALVE CO. 
2728 ELSTON AVE. 


CHICAGO 47, ILL. 


E, R. GARLOCK & 
ASSOCIATES INC. 


Industrial Mechanical 
Blectrical Maintenance Engineers 
Sugatete Plant and power maintenance, rehabili- 


effici 
repairs. High pressure power units specialty. 
201-202 Delaware Bldg. * siren 8, Ohio 


SARGENT & LUNDY 


ENGINEERS 


140 South Dearborn St. 
CHICAGO, ILLINOIS 


GILBERT ASSOCIATES, INC. 
‘ANTS 


Power Plant Design and Construction 
Rehabilitation and Maintenance 
Steam Dtes 


cl — Hydro 
Reports—Examinations—Laborato: 
61 Broad wad 
way D. C. 
New York 17 & Sansom St., Phila., Pa. 


J. E. SIRRINE COMPANY 


Power Plants Consultation 
Design Engineers Reports 
Water Steam Utilization Plans 
Greenville South Carolina 


and 


min. 

SPEED VARIATIONS 
BELT CLIPPAG 

gona for Bulletin 

improved Hand 

t Tachometer-Cutmete: 

0. ZERNICKOW CO. 

21 Park Row New York 


TEST SPEEDS end SAVE at a Bannon 


HALL LABORATORIES, Inc. 


R. H. HALL, Ph.D., Director 


CONSULTANTS ON 
BOILER WATER CONDITIONING 


Hagan Building Pittsburgh (30), Pa. 


STANLEY ENGINEERING 
COMPANY 


CONSULTING ENGINEERS 


Power Plants 
Steam - Diesel - Hydro 
Design - Construction - Test - Valuation 


Central State Bank Bldg., Muscatine, Ia. 


“MONO” 
BOILER BAFFLES 
HIGH TEMPERATURE 
Refractory Cements 


SANFORD C. SMITH 
1715 NIAGARA 8T., BUFF 


KEGARISE - CRONK 
ENGINEERING CORP. 


Engineers - Consultants 
Power Plants — Industrial Plants 
Steam and Electric Distribution Systems 
and Electric 
gn — Reports — Pla 
334 E Mas St. P.O. Boa 668 Johnson City, Tenn. 


JOHN A. STEVENS 


Established 1909 
CONSULTING ENGINEERS 
Power Plants _ Paper Mills 


Dye Houses Surveys 
Lowell, Massachusetts 


THE ORIGINAL 


Tripp Metallic Packing 
TRIPP METALLIC PACKING CO. 


T. MASENG & ASSOCIATES 


Engineers 
Electrical, Structural, Mechanical 
Design Reports Rates 
343 So. Dearborn Chicago 4, Ill. 


SYSKA & HENNESSY 


Engineers 


Plans Reports 
Disposal Plants 
Water Systems 


144 East 39th Street 
New York, New York 


Consultation 
Power Plants 


COATS TACHOMETERS 
5-Range Centrifugal 
prevent overloading or 
operation below peak. 
Bulletin #8889. 
Coats Machine Tool Co. 
Tudor Dr. Scarsdale, N. Y. 


. LUKE L. NAKASHIAN 


Engineer 


PROCESS STEAM PLANTS 
POWER PLANTS 
OIL REFINERY EQUIPMENT. 


404 Park Square Building. Boston 16, Mass. 


THE J. G. WHITE 
ENGINEERING CORPORATION 


Design @ Construction @ Reports @ Appraisal 


80 Broad Street, New York 4 


AKE it your habit to 

check, each issue, the an- 
nouncements appearing on the 
Where To Buy page. They 
supplement other advertising in 
Power of products and services 
essential to modern power plant 
operation. 


PUBLIC UTILITY ENGINEERING 
& SERVICE CORPORATION 
CONSULTING ENGINEER 


Design Operations 
Steam - Hydraulic - Gas 
231 S. LaSalle St., Chicago (4), Ill. 


WHITMAN, REQUARDT 
AND ASSOCIATES 


Engineers - Consultants 
Power Plants — Industrial Plants 
Steam and Electric Distribution Systems 
Waterworks and Sewerage 
Reports—Plants—Supervision—Appraisals 
1304 St. Paul Street Baltimore 2, Md. 


REYNOLDS, SMITH AND HILLS 
ENGINEERING CONSULTANTS 


Specialists in Design and Construction of 
Industrial and Central Station Plants 
Reports, Analyses and Surveys 


10 South Laura St.. Jacksonville, Fla. 


Can Money Be Saved 
in Your Plant? 


The specialists whose professional cards appear 
in this Directory, can answer that question 
—are answering it continually for other 
power men. 
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You need a man like this. He’s your Industrial Supply Specialist. Be 
He knows that coal and coke must be moved fast and efficiently e 
to keep your power plants running. 


He knows, too, that you can’t afford to run the risk of costly 
shutdowns caused by inefficient conveyor belting or machinery. 
That’s why you can count on him to recommend equipment that 
will withstand severe punishment ...carry more tons per dollar. 


When you have to move heavy loads of coal, for example, he will 
recommend Ajax Conveyor Belting and Robins Conveyors. " 
They’re “Job-Engineered” by Hewitt-Robins to handle run- ok ie 
of-mine or sized coal—with maximum efficiency. a 
You see, Hewitt-Robins offers you complete materials handling 

service ... backed by a single source and single responsibility 

for both conveyor machinery and belting. 


So, before the going gets tough, call your Industrial Supply 
Specialist. He will recommend the Hewitt belting best suited to 
do your job cheaper, faster, and better. 


Specify “Hewitt” ... Phone the Hewitt distributor listed in 
the classified section of your phone directory. Or write to 
Hewitt Rubber of Buffalo, 240 Kensington Ave., Buffalo 5, N. Y. 


HEWITT RUBBER 


OF BUFFALO 


Division of Hewitt-Robins Incorporated 
“JOB-ENGINEERED” INDUSTRIAL HOSE + BELTING * PACKING 
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PIPE-LINE or PNEUMATIC CONVEYORS 
for ASHES and FLY-ASH 


“Most economical in steam-consumption and maintenance.” 
Design of every part, fitting, etc., based on our experience 
of 25 years with the successful manufacture and operation 
of this type of conveyors and on our full appreciation of 
their special requirements. 

We also specialize in improving existing conveyors through 
our superior fittings and frequently through rearrangement 
of present layouts. 


CAST IRON SECTIONAL ASH TANKS, COAL 
BUNKERS, BINS, HOPPERS and SILOS 
Durability combined with our exclusive discharge-efficient 
and self-clearing designs, preventing arching, packing and 
spontaneous combustion in case of coal bunkers and also 
obviating the necessity of hazardous trimming. 
MECHANICAL SOOT BLOWERS 
for FIRE-TUBE BOILERS of ALL TYPES 
Fixed nozzle centered to each tube. No cutting of tube- 
sheet. No moving parts in hot boiler. All tubes in boiler 
blown with four successive puffs of steam or air in about 


one minute. Perfect soot-removal from each tube END 
TO END. 


HAHN EQUIPMENT CORPORATION 


(Formerly Hahn Engineering Company) 
30 Church Street, New York 7, N. Y. 


YOURE ALWAYS SURE 


WRITE for 
COMPLETE DETAILS 


"“i/QUIDS WORTH STORING ARE WORTH MEASURING ” 


tHe LIQUIDOMETER core. 


39-16 SKILLMAN AVE., LONG ISLAND CITYIN.Y. 


e A boiler feed pump in a Philadelphia plant ceased to 
deliver. Inspection showed that the valve seat had become 
loose, worked up and down, and worn out the threading. 


To obtain a new oversize seat would have meant long 
delay. The engineer remembered Smooth-On No. 1 
Iron Cement. He had the worn valve seat cleaned, then 
reset it with Smooth-On and let it stand overnight. 


Next morning the pump went back into regular service. 
Three years later the valve was reported still working 
perfectly under 125 lbs. pressure at 200° F. 


Smooth-On No. 1 has been sealing cracks, stopping 
leaks, tightening loose parts and fixtures in mill, plants 
and factories for the past 50 years. A standby with engi- 
neers, mechanics and maintenance men for _ both 
emergency and routine repairs. Effective, inexpensive to 
apply. Your supply house has it in 1-, 5-, 25-, and 100-Ib. 
sizes. If you do not find it there, write us. 


2 Famous Repair 
Handbook 
Over 1,000,000 already put in circulation. Clear, concise directions for 


dozens of practical, tested, short-cut metal repairs made without hect. 
40 pages. 170 diagrams. Pocket size. Just mail the coupon. 


FILL OUT AND MAIL 


Smooth-On Manufacturing Co., Dept. 30 
570 Communipaw Ave., Jersey City 4, N. J. 


Please send the FREE Smooth-On Handbook. 


Doit 


The tron Repair Cement of 1000 Uses 
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SEARCHLIGHT SECTION 
EMPLOYMENT BUSINESS OPPORTUNITIES cquipment—usep or RESALE 


UNDISPLAYED RATE: 

(Not available for equipment advertising) 
90 cents per line, minimum 4 lines. To figure 
advance payment count 6 average words as a 
line and allow 10 words for a publication box 
number address. 

POSITIONS WANTED (full or part-time in- 
dividual salaried employment only), '/2 the 
above rates. 

PROPOSALS, 75 cents a_ line insertion. 


INFORMATION 
BOX NUMBERS in care of any of our New 
York, Chicago or San Francisco offices. 


DISCOUNT of 10% if full payment is made 
in advance for four consecutive insertions of 
undisplayed ads (not including proposals). 


; DISPLAYED RATE: 

This advertising rate is $8.00 per inch for all 
advertising appearing on other than a con- 
tract basis. Contract rates quoted on request. 


AN ADVERTISING INCH is measured 7/8 inch 
vertically on one column, 3 columns—30 inches 
—to a page 


NEW ADVERTISEMENTS received by January 11th will appear in the February issue, subject to limitation of space available 


POSITIONS VACANT 


WANTED: Electrical and Mechanical Drafts- 
men with experience, also graduate engineers 
with from 18 to 24 months experience in power 
plant and substation designing. In applying 
give age, education, and past experience. Write 
Engineering Department, The United Light and 
Railways Service Company, Davenport, Iowa. 


WANTED: Watch Engineers for Power Plant 
of a large industrial plant. A college degree 
is preferable, but may be offset by adequate 
experience, particularly in the operation and 
maintenance of large coal-burning boilers. 
p-231, Power, 330 W. 42nd St., New York 18, 
ARMATURE WINDER with general shop ex- 
perience DC and AC industrial equipment. 
We have something to offer skilled man with 
proper qualifications who desires to live in 
Seattle, Washington area. Write giving experi- 
ence, ete. P-234, Power, 68 Post Street, San 
Francisco 4, Cal. 
ELECTRICAL ENGINEERS experienced in de- 
sign of substations, power plants or overhead 
and underground distribution systems. Desir- 
able living conditions in fine home community. 
Write to Electrical Engineer, Pennsylvania 
Power & Light Co., Allentown, Pa. 


EMPLOYMENT SERVICE 


SALARIED POSITION $2,500 - $25,000. This 
thoroughly organized confidential service of 
3i years recognized standing and reputation 


earries on preliminary negotiations for super- | 


visory, technical and executive positions of the 
ealibre indicated, through a procedure individ- 
ualized to each client’s requirements. Retain- 
ing fee protected by refund provision. Iden- 
tity covered and present position protected. 
Send only name and address for details. R. W. 
Bixby, Inc., 270 Dun Bldg., Buffalo 2, N. Y. 


POSITIONS WANTED 


MASTER-MECHANIC. Completing 12 years 
service as such as 180,000 KW. steam power 
plant; active, energetic, capable, excellent rec- 
ommendations no bad habits; has wife and 2 
children; good manager, now has force of 80 
men; wants permanent location, pref. in W. 
part of U. S. PW-229, Power, 68 Post St., San 
Francisco 4, Calif. 
MECHANICAL SUPERVISOR—Power plant 
equipment, 20 years mechanical experience, 
10 years specialized on erection and mainte- 
nance of Turbo-Generators with major electri- 
cal mfg. company. 45 years of age, married, 
desires connection with limited or no traveling. 
ee Power, 330 W. 42nd St., New York 18, 


SELLING OPPORTUNITY WANTED 


EXCLUSIVE REPRESENTATIVE of a steam 

turbine and pump line for over twenty-five 
years covering the State of Wisconsin desires 
an additional line of a production type. RA- 


520 North Michigan Ave., Chicago, 


WANTED 


MECHANICAL DRAFTSMEN 


Experienced In 


High and Low Pressure Piping For 
Power Plants and Industrial Plants 


Also 


Experienced Heating and Ventilating 
Draftsmen 


WESTCOTT & MAPES, INC. 


New Haven, Connecticut 


WANTED 


PROJECT ENGINEER 


Experience graduate Mechanical Engineer with 
knowledge of steam power plant design and equip- 
ment, capabl Iting with principals and su- 
pervising general design of power plants. Must 
coordinate work of drafting room, purchasing and 
construction department and be responsible for 
complete projects from initial stages to completion 
of construction. Salary commensurate with experi- 
ence. Location Pennsylvania with well established 
firm engineering contractors. Advise full particu- 
lars, age, education, experience. 


P-239, Power 
330 West 42nd St., New York 18, N. Y. 


OPERATING ENGINEERS 


WANTED 
To Act as Selling Agents for 
THE FAMOUS 


SHEAR-KLEAN 
SHAKING GRATE 


Originally designed and built 40 years ago 
and constantly improved to date. Any 
boiler can use SHEAR-KLEAN Grates to 
advantage. WRITE TODAY. 


SHEAR - KLEAN 
GRATE ENGINEERS 
P. O. Box 656 e Evansville, Ind. 


DRAFTSMEN 


DESIGNERS AND CHECKERS 
with experience on 
Structural Steel and Concrete 
Process Piping 
Pressure Vessels 


The Boston office of E. B. 
Badger and Sons Co., inter- 
nationally famous chemical 
engineering organization, of- 
fers qualified men well-paying 
positions. This is a fine oppor- 


tunity for men who would en- 
joy working in congenial sur- 
roundings and with pleasant 
cooperative associates. A per- 
sonal interview’ can be ar- 
ranged in your city. This is not 
a temporary position. Write, 
giving full details of back 
ground and experience, salary 
wanted, etc., to 


Mr. William M. Rose, Personnel Director 
E. B. Badger and Sons Co. 
75 Pitts Street, Boston, Mass. 


WANTED...ELECTRICAL ENGINEER 
28-35 Electrical graduate. Must have previous 
experience in design and supervision of construc- 
tion of power distribution systems. Experience in 
Steam Plant operation desirable. Single man pre- 
ferred. Location: India. State age, experience, 
marital status, details of education, present salary 
and salary expected. Send photograph. 
P.228, Power 
330 West 42nd St., New York 18, N. Y. 


AVAILABLE 


under contract 


POWER PLANT SUPERINTENDENT, 40 years 
experience operating, servicing and erecting all 
kinds of modern equipment. Considered as factory 
expert on inspection and servicing steam turbines, 
boilers, condensers, evaporators, pumps, etc. At 
Present employed as superintendent of two plants, 
where over $100,000 annually has been saved in the 
operating cost through ehanges and education of the 
Operating personnel, all accomplished within one 
and one-half year after taking over the manage- 
reese You too can profit from my experience. 
onnection must be with large company burning 
at least 10,000 tons of poe or equivalent per 
month. Capable of advising on new plant changes 
to modernize. 


PW-237, Power 


520 North Michigan Ave., Chicago 11, Ill. 


POSITIONS WANTED 


VETERANS Completing intensive 
training in old_ established 
school need work opportunities 
in Mechanical, Architectural or 
Electrical Drafting. What can 
they do for you? 

Please Inquire: 

MONDELL INSTITUTE 


1425 Broadway, New York 18, New York 
isconsin 7-2143 


129 Montague St., ry 2, New York 
Licensed by State of New York—Approved for Vets. 


WANTED 


STRUCTURAL ENGINEER 


For Design Of Structural Steel and 
Reinforced Concrete Structures 
WESTCOTT & MAPES, INC. 
onnecticut 


Representatives Available 


Graduate engineer with years of sales and con- 
struction experience wants to represent reliable 
firms in the Rocky Mountain territory. Have 
traveled this territory for years, have wide ac- 
quaintance, and can give best of references. 


MANUFACTURERS SALES AGENCY 
324 Cooper Buliding Denver 2, Colorado 
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G SEARCHLIGHT SECTION @ 
Manufacturing DON’T STICK YOUR NECK OUT 


Facilities in @ When you want Power Generators, BUY them set up Complete, 


ENG L AND Ready to Run—I have Turbines, Steam Engines and Diesels, set up — 
any place in United States. 


An old-established firm of spe- 
cialists in light and medium pre- 
cision engineering, controlling a 
stop companies ROBERT B. BICKEL SR. 

with resources ranging from 

modern foundries to fully equip- Erecting Engineer 

ped workshops, toolrooms and 2938 16th St. Detroit 16, Mich. 
drawing offices, invite offers to 
manufacture American machin- 


ery under license in Great Hy 
FOR SALE 
We are ; adele acting in our own 


Let me have your inquiries 


Products for Laundry, Brew- H G. E. Co. alternator, 250 KVA, 2300 volt, 
Ited 
ing, Bottling and Wrapping, behalf willing to GE Go. exciter, 12 KW, 
Sugar Refining, Packing or Bak-° i RPM. tachines completely reconditioned 
i n ‘0. shops last yea 
ery Mixing would be particularly PAY You : direct connected to Fleming-Harrisburg- 
welcomed. i Corliss type steam engine. 
Apply in first instance to IMMEDIATE Hy LIKE NEW 
Baker FOR ASSETS or CAPITAL STOCK of... |G. Co. combined alternator and excite 
Saward, Baker & Co. Ltd. INDUSTRIAL PLANTS [i tated 2800 volt. 250 KVA, 3. phase, 
= o circul reaker, voltage regulator an 
ngeenahnaiiey e MFG. DIVISIONS or UNITS H set of instruments and instrument trans- 
27 Chencery Lone, All transactions held In strictest confidence, |: 
London, W.C. 2. England Location: Western Alabama. Call: 
Address: Box 1234, 147 W. 42 8t., New York 18, N.Y. aaa HUNT OIL COMPANY 


FOR RENT 
POWER UNITS—NEW || STOKERS 
OFFICE SPACE 
IN DETROIT 40 HP Continuous—Dodge gasoline en- : : 
gines; 6 cyl. 1800 RPM, radiator cooled, Four Firte Automatic Stokers 
Manufacturers’ Agents T Room Offices, rea electric start, clutch, extended shaft, out- Serial 719 Push blow system 
sonable rent, excellent folie. board bearing, steel base. Immediate de- Unk bok and ton 
DONOVAN BUILDIN very. copper; Priced to se 
2457 Woodward Avenue I. J. CROWLEY GORDON'S 
Telephone Ra. 9843 282 Fisher Ave. White Plains, N. Y. 678 Henry St. Detroit (1) Michigan 


MOTORS 


W-223, Power 
330 West 42nd St., New York 18, N. Y. 


WANTED 


FOR YOUR One (1) 1500 C.F.M., 110 P.S.I., Horizontal, Two-Stage Air Compressor with 5-Step 

ELECTRICAL EQUIPMENT Capacity Control. Complete with Direct Connected 300 H.P., 80% P.F.. 3-Phase, 
60 Cycle, 2300 Volt Engine Type Synchronous Motor and Control. Also, One (1) 

Electric motors, AC and DC 54” x 14’ A.S.M.E. Air Receiver with Fittings and One (1) 2000 Cu. Ft. Aftercooler 
+ an moana with Fittings. Specify all details, age. length of service, etc., location, price and 
Motor Generator Sets shipment. Address 
Air and Oil Circuit Breakers W-240, Power 
es tee 330 W. 42nd Street, New York 18, N. Y. 


Control Equipment 


Send us list with full details WANTED 
WIRE OR PHONE WANTED 
P. ©. Box 534 Two D.C. MOTORS 
TYPE MPC, CLASS 6—150 H.P. 500. 
POWER EQUIPMENT co. 2—300 H.P. Boilers with stokers in ex- Form A, 500 R.P.M. 250 Volts, General 
154 ANDREWS ST. ROCHESTER 4.N Y. change for Electric—150 H.P. 
Telephone Main 568 of 569 W-973, Power 
$30 West 42nd St., New York 18, N. Y. 
tical. steam 8x8. WANTED FOR EXPORT 
Air Compressors Wanted Approved ior 200i!" working pressure. NON-CONDENSING 
also 2 portable 200 to 1500 Kw: Baw Boiters, to 600 
150 Ibs. ; St » . = x 
L. W. BAUER MIDWEST MFG. COMPANY cylinder. Send full details. ‘Sue protected. 
North Berges, N. J. Gelesburg, lilinels 330 West sana rae New ‘York 18, N. Y. 
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MOTOR GENERATOR SETS 


i—300 KW. General Electric, type MPC, 125/250 volt, 
1200 RPM. direct connected to 1—500 H.P. Ideal 
1200 RPM. synchronous 4150 volt, 3 phase, 60 cycle, 
with direct connected exciter and control. 

1—125 K.W. Crocker-Wheeler 125 V. Sq. Cg. 2300 V. 
3 phase, 1200 RPM. 

1—100 K.W. Electric Machinery, - volt, synchronous 
motor, 4150 volt, 3 phase, 1200 RPM. 

1—100 K.W. Generat —, 230 volt, squirrel cage, 
440 volt, 1200 R 


PM. 
6—17 K.W. Allis-Chalmers 3 unit 125 V. Sa. Cg. 220 
Vv. 1800 RPM. 


ENGINE GENERATOR SETS 


G.E. Ames Unaflow Engine, non-con- 
11a RW. Gasoline driven G.E. with Van Bierck 


TURBO GENERATORS 


1—600 a”. Terry dual bleeder condensing Turbine only. 

1—300 K.W. General Electric, 3 phase, 60 cycle, 220 
volt cond. 

1— 30 K.W. 125 volt Allis-Chalmers non-cond. 


TRANSFORMERS 


— ave i Transf. 4150 V. 3 Ph. 4 wire to 

3—100 KVA. Westinghouse 11430/250 volt. 

3—100 KVA. General Electric 13200/250 volt. 

2—100 KVA. General Electric, 2300 volt, 110/220. 

2— 50 KVA. Pittsburgh 7500/15000 V. 110/220 % 

2— 50 KVA. Pittsburgh 4000 volt, 110/22 

General Electric, 2300 volt, "20/240, 

2— 25 KVA. General Electric, 2300 volt primary 

20—Brand new General Electric air-cooled 440/220 
volt primary, 220/110 secondary. 

20—B — new ditto only 220 volt primary, 220/110 
secondary. 

1— 15 KVA. Pittsburgh 4000 volt. 110/220 secondary. 


ALTERNATORS 


3600 RPM. 600 volt, General Electric 
.C. _exciter. 
1—200 KVA. 3600 RPM. 240 rolt, Allis-Chalmers 


D.C. exciter. 
1—180 KW 514 RPM. 550 volt, Westinghouse. 
1—165 K.W. 514 RPM. 2400 volt, Electric Mach. 
112 KVA. type TS, General Electric, 900 RPM. 220 


volt, 
1— Kw. ATB, 720 RPM., 2200 
vo 
1—624%% K.W. 3600 RPM, 230 volt, Allis-Chalmers, 
1—40 K.W. 1800 RPM. 550 volt, General Electric. 
meg 1200 RPM. “240 volt, Columbia Electric 
C._excit 
vA. “200 RPM. 120/280 volt, American D.C. 


1—i35" KVA. 1200 RPM. 240 volt, Westinghouse, D.C. 
exciter, 


the equipment 
You buy means 


used equipment-rebuilt and tested 


by our electrical engineers — to 


S. A. standards 


MOTORS—VARIABLE SPEED 


230 VOLT 


2—200 H.P. 425/212 RPM. General Electric MPC. 
1— 40 H.P. 755/1000 RPM. Sprague LC. 

1— 30 H.P. 400/120 RPM. General Electric RC-204. 
1— 25 H.P. 650/2200 RPM. Westinghouse SK1110L, 
1— 25 H.P. 500/1500 RPM. General Electric RF-12. 
1— 25 H.P. 400/1200 RPM. Westinghouse SK. 

2— 25 H.P. 300/900 RPM. Electro Dynamic. 

1— 15 H.P. 300/1200 RPM. General Electric RLC-2024. 
1—13/18 H.P. 350/1200 RPM. Electro Dynamic. 
8—11% H.P. 500/1500 RPM. Westinghouse, 
1—7%4/10 H.P. 500/1500 RPM. Reliance. 

1—6/7.5 H.P. 450/1800 RPM. Crocker Wheeler CMC. 
1—5 H.P. 500/1500 RPM. Reliance. 

1—5 H.P. 600/1200 RPM. General Electric LC. 

1—5 H.P. 450/1800 RPM. Crocker-Wheeler CM. 

1—5 H.P. 400/1600 RPM. Diehl Ké6. 

1—5 H.P. 225/900 RPM. Electro-Dynamic. 


MOTORS 3 PHASE 60 CYCLE 


SLIP RING 


1—500 H.P. 500 RPM. Lincoln 440 volt. 

1—350 H.P. 290 RPM. General Electric MT-424 440-volt. 
1—225 H.P. 1800 RPM. General Electric I-L 220 volt. 
1— 75 H.P. 900 RPM. General Electric ITC 220 volt. 

1— 40 H.P. 1150 RPM. Cont. Electric SA85 220 volt. 
1— 40 H.P. 1130 RPM. General Electric Mt. 2200 volt. 


MOTORS 3 PHASE 60 CYCLE 


SQUIRREL CAGE 


1—200 H.P. 1200 G.E, IK, 2200. 
1— 75 H.P. 720 RPM. Crocker Wheeler 550 volt. 
2— 50 H.P. 900 RPM. Fairbanks-Morse H, 220 volt. 


D. C. GENERATORS 


1—300 K.W. 250 V. G.E. MPC 1000 RPM. 

1— 75 K.W. 250 V. Westinghouse 260 RPM. 

1— 50 K.W. 115 V. Westinghouse 1200 RPM. 
2—31.2 K.W. 125 V. Westinghouse 1400 RPM. 
2—20 K.W. 50 V. G.E. 1800 RPM. 


MOTORS D. C. 
230 VOLT 


2—450 H.P. General Electric MPL 250 volt, 400 RPM. 
1—250 H.P. 750 RPM. Electro Dynamic 230 volt. 
1—125 H.P. 1725 RPM. General Electric RC-230 volt. 
1— 75 H.P. 575 RPM. General Electric C230 volt. 

2— 50 H.P. 700 RPM. Crocker-Wheeler CM 230 volt. 
2— 30 H.P, 1150 RPM. General Electric RC-31 230 volt. 
1— 30 H.P. 1100 RPM General Electric RC-12 230 volt. 
1— 30 H.P. 750 RPM. General Electric RC-14 230 volt. 
1— 30 H.P. 625 RPM. General Electric C 230 volt. 

1— 25 H.P. 600 RPM. Westinghouse SK 230 volt. 

1— 20 H.P. 800 RPM. General Electric RC 12 230 volt. 
1— 15 H.P. 350 RPM. Diehl G-312 230 volt. 


SYNCHRONOUS MOTORS 


1—500 KVA. G.E. 900 RPM. ATI 4150 V. D.C. exciter 
2—160 H.P. Elec, Mach, 1800 RPM. 220 V. D.C, exciter 


1—100 H.P. G.E. type TS, 600 RPM. 440 olt D.C. 
Exciter. 


1— 75 H.P. 1200 RPM. ATI 220 V. 3 phase. 

1— 50 H.P. G.E. 1800 RPM. TS 220 V. 

1— 50 H.P. G.E. 1800 RPM. ATI 220 V. D.C, exciter. 
1— 35 KVA, G.E. 1200 RPM. ATI 2200 V. D.C. exciter 
1— 20 H.P. Westinghouse 1800 RPM. 220 V. .8 P.F. 


FREQUENCY CHANGERS 
K.W. 15 KVA. 50% P.F, 1800 RPM. 215 


Cy. C.W. Westinghouse. 
G.E. Type MM. 270 cy. 


VERTICAL MOTORS 


1—75 G.E. Vert. Solid Shaft 1200 RPM. 220 S.R. 
1—60 Westinghouse Solid Shaft 9090 RPM. 200 S.R. 


MISCELLANEOUS 
2—2100 Gallon Pumps Dayton-Dowd 100 foot head. 


1604 53rd STREET, NORTH BERGEN, N. J. 


ONE NEW YORK —LONGACRE 5-3227 


all NEW JERSEY—UNION 3-2600 
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POWER PLANT MACHINERY 


750 KVA NORDBERG UNIFLOW ENGINE GENERATOR UNIT 


600 KW 80% P.F. 750 KVA General Electric alternating current generator 3 phase 60 cycle 4000/2300/600/ 
480/240 volts 150 RPM direct connected to Nordberg uniflow noncondensing engine, 150-200 steam pressure 
0-15# back pressure. This unit is in excellent condition and can be shown in operation. 


UNIFLOW ENGINE 
GENERATOR UNITS 
3 phase 60 cycle 
750 KVA Nordberg 4000 volts 175# 
pressure, 


750 KVA (2) Skinner 2300 volts 175# 
pressure, 15# exhaust. 


560 KVA Skinner 480 volts 150# pres- 
sure, 20# exhaust. 


375 KVA Skinner 2300 volts 150# pres- 
sure, 5# exhaust. 


350 KVA Ames 2300 volts 150# pressure, 
10# exhaust. 


210 KVA Skinner 240 volts 150# pres- 
sure, 5# exhaust. 


150 KVA Ames 240 volts 150# pressure, 
3# exhaust. 


SYNCRONOUS 
CONVERTERS 
3 phase 60 cycle 
2000 KW Allis Chalmers 600 volts D.C., 
4150 Volts A.C. 


1500 KW Westinghouse 250 volts D.C., 
2300 volts A.C, 


1000 KW (3) General Electric 600 volts 
D.C., 33000 volts A.C. 


750 KW General Electric 600 volts D.C., 
22000 volts A.C. 


100 KW Westinghouse 250 volts D.C., 
440 volts A.C. 


Ba 


STEAM, TURBINE 
GENERATOR UNITS 
Condensing 


3 phase 60 cycle 


8500 KVA G.E. 2300 V. 250# 
3750 KVA Wstgh. 4160 V. 200# 
3125 KVA Wstgh. 2300 V. 200# 
2500 KVA G.E. 2300 V. 200# 
2500 KVA G.E. 600 V. 150# 
1875 KVA G.E. 2300 V. 175# 
1563 KVA G.E. 600 V. 175# 
1250 KVA Wstgh. 2300 V. 150# 
937 KVA G.E. 2300 V. 150# 
750 KVA G.E. 2300 V. 150# 
625 KVA G.E. 2300 V. 170# 


STEAM TURBINE 
GENERATOR UNITS 
Automatic Extraction 


3 phase 60 cycle 
3650 KVA Wstgh. 2300 volts 150# pres- 


sure, 10# extraction. 

1250 KVA Allis 480 volts 300# pressure, 
35# extraction. 

1250 KVA Terry 480 volts 250# pressure, 
25# extraction. 

780 KVA Wstgh. 2300 volts 185# pres- 
sure, extraction. 

625 KVA Wstgh. 480 volts 250# pres- 
sure, 25# extraction. 


DIESEL ENGINE 
GENERATOR UNITS 
3 phase 60 cycle 
640 KVA Fairbanks Morse 2400 volts 
257 RPM. 


625 KVA Fulton 400 volts 164 RPM. 


500 KVA (2) Mclntosh-Seymour 2300 
volts 164 RPM. 


300 KVA (2) Fairbanks Morse 2400 volts ~ 


257 RPM. 


250 KVA Fairbanks Morse 2300 volts 
257 RPM. 


250 KVA Buckeye 240 volts 514 RPM. 
180 KVA Fairbanks Morse 240 volts 257 
RPM. 


STEAM TURBINE 


GENERATOR UNITS 
Noncondensing 


3 phase 60 cycle 


1563 KVA Kerr 2300 volt 200# pressure, 
15# exhaust. 

937 KVA Moore 2300 volt 175# pres- 
sure, 20# exhaust. : 

875 KVA Moore 2300 volts 300# pres- 
sure, 100# exhaust. 

625 KVA Terry 2300 volts 200# pres- 
sure, 85# exhaust. 

375 KVA General Electric 240 volts 
150# pressure, 10# exhaust. 

250 KVA Westinghouse 480 volts 300# 
pressure, 30# exhaust. 

187 KVA General Electric 480 volts 
250# pressure, 154 exhaust. 


Telephone: MAin 9514 


INTERNATIONAL POWER MACHINERY CO. 


UNION COMMERCE BLDG. 


CLEVELAND 14, OHIO 
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E-NU-BILT 


D. C. MOTORS 
HP Make Type Volts Speed 


2— 3800/1000 Whse. 450 600/720 
— 800 G.E MPC 660 
— 700 GE. MCF 600 / 52. 
650 G.E. PC 250 115/145 
_ 600 G.E. MPC 600 650/ 
_— 350 G.E. MPC 220 4 
_ 335 Whse. Q 50 /' 
325 Whase. 230 1050/1250 
300 G.E. DMC 30 /6' 
—_ 300 G.E. MPC 30 275/550 
_— 300 Cr. Wh. CCM-151-H 230 /7 
250 G.E. MPC 30 400/500 
— 250 Al. Ch 30 5 
150 G.E. MP 30 250/450 
_ 130 Cr. Wh. CMC-65H 550 1200 
125 G.E. co 30 625 
aad 100 GE. MPC 30 225/450 
_ 75 Whase. SK-180 25 
75 G.E. Cc 230  500/1000 
75 GE. Cc 230 
60 El. Dy. 2 230 525/1050 
- 60 Whse. Hoist 230 

50 Whse. Hoist 30 

2— 50 Cr. Wh. 65H 30 5600/1000 
50-ihr. G.E. MD-105B 30 550 
50 G.E. RC-16 30 650 
50 Whee. SK-160 30 565 
50 «EL. 50S 500 194/775 
50 Cr. . CMC-80H 230 380/7 
50 Cr. Wh. CMC-81-H 230  300/ 
40 Whse. SK-120 230 1700 


TURBO GENERATOR SETS 

1—500 KW Whse. 625 KVA. 440 V., 3 ph. 60 cy. 
3600 RPM with Parsons’ 145/175 Ib. ‘condensing tur- 
bine complete with jet condenser, and accessories. 

1—300 KW Whse. D.C. 120/240 V., 1200 RPM. 
Driven through reduction a by turbine 5965 
RPM., 449 Ib. 740°" T.T. Condensing. 

1—125 KVA GE 2300 V. 3 ph. 60 “c cy. 3000 RPM, 
150/200 Ibs, ows condensing. 

1—100 KVA. 2400 V. 3 ph. 60 cy. 3600 RPM, 
150/200 Ibs. EE, 

1—75 KW Ridgeway 250 V. Cc. with = lb. 
Pressure with 12 Ibs. back pressure, 2000 R 


SPECIAL 


ae Kva. GE. Auto-extraction, 3600 RPM, 150/ 
Ibs., ig Condenser & Accessories; 

60 c v. direct connected exciter. 
immediate “Sittpment. 


Supplying 
““SUCCESSFUL OPERATION 
GUARANTEED” 


EQUIPMENT 


MOTOR GENERATOR SETS 


RENUBILT | 


A. C. MOTORS 


3 ph. 60 cycle ; 3 60 
cycle 
11500 kw GE 275 V V. dic .c, to 2150 HP., 2200/4400 V. 
Synchronous 
1—1000 KW Al. Ch. 450 V. dic. to 1250 KVA 2300 V. 
1—500 KW GE-600 V. d.c. to 700 HP-2300 V HP Make Type Volts Speed 
1—400 KW 3 unit with (2) 200 Kw ¢ GE 125 V. D.C. 2— 2100 G.E. ATI 2300/4600 514 
gens. and 600 Vv. Syn. M 
1—300 KW GE 550 V. d.c. to 435 ur. "2300/4000 V. 
1-350" 275 V. Ging 
5 V. d.c. to 350 KVA, 2300 V. 2500 253 
—250 KW Al. Ch, 250 V. d.c. to 340 KVA 2200 V. — Whee, 
1—200 KW-GE 250 d.c. to 300 HP-440 V. 1— 350 GE. MT-442y 4000/3800 
1—150 KW, Whse, 250 V. dic. to 270 KVA 440 V. 1— 300 GE. 2300 3 
300 Ge 440 495 
1—150 KW ‘Whee. 600 V. d.c. to 225 HP. 2300 V. i me 7. 
1—150 KW Whse. 3 unit (2) 75 KW 125 V. gens. d.c. 7 2 Wee Cw 63S 580 
to 200 HP. 2300 V. Ind. 1— 225 GE. IM 550 20 
2—120 KW Whee. §K-151 “151 B 250/275 V. d.c. to 200 foo CE. IM 390 
n moto: 
1—85 KW GE 250 V. DC ‘to 150 HP 440 V. Sa. Cz. i- 
otor., 
1—T5 KW GE 125 V. Gen. to 120 HP IK 4000/2300. 
to n otor. 
1—26.4 KW W.E. Gen. d.c. to 41.5 HP 220 V. Squirrel Cage 
1—19.8 KW W.E. 33 V. Gen. d.c. to 32 HP. 220 V. 1— 300 GE. 1K-17B 2200 585 
SPECIAL - SF $30 
1—500 KW G.E. 250 Set, 700 HP. 2— 150/70 GE. IK 440 1170/870 
2300/4000 V. 3 ph. 25 controls. i— 100 IK-vert. 450 
2— 100 GE IK 440 865 
ROTARY CONVERTERS 
60 cycle D. C. GENERATORS 
KW Make Speed D.C. Volt Trans Volts KW Make ‘Type Volts Speed 
— 1500 Whee. 720 600 2300 = 
— 1500 Whse. 600 600 11500 Ai ca. 
— 750 Whee. 900 600 13200 
aaa 730 Whee. 720 250 — 6600/2300 — 150 Whse. SK-161B 275 1200 
Whee. 1200 600  13200/2300 100 Whse. 240 250 
All units can be furnished with AC and DC Controls. . 
SPECIAL SPECIAL 
1—2000 amp. 3 PST 15000 V. 250 V. Sal Operated 2—2000 Apm. 3 PST—25000 V. Sal. operated Whse. 
Condit type F-120-15D OCB 1,000,000 Kva in- type CO-I11 OCB—400000 KVA_ interrupting 
terrupting Capacity. Capacity—Immediate Shipment. 
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We Buy for Stock — for CASH 
What Surplus Do You Have? 


PHONE — JOURNAL SQUARE — 2-3334 
Also 
N. Y. CITY LINE — RECTOR 2-7150 


WHAT WE ADVERTISE—SO IT’S GOOD! 


COMPANY, INC. 


MAIN OFFICE AND SHOP 
43 HOWELL ST., JERSEY CITY 6, N. J. 
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938 KVA AUTOMATIC BLEEDER CONDENSING TURBINE-GENERATOR UNIT 


TURBINE-GENERATOR UNITS 
3 Phase, 60 Cycle 


2500 KVA Allis automatic extraction con- 
densing, 200 to 300 lbs. pressure, 
2300/600 volts, 3600 RPM equipped 
with direct connected exciter, con- 
denser and switchboard. 

2500 KVA G.E. condensing, 150 to 200 lbs. 

ressure, 2300 or 550 volts, 1800 
PM complete surface condenser. 

2500 KVA Westinghouse condensing, |80 
Ibs. pressure, 2300 volts, 3600 RPM, 
complete surface condenser, exciter. 

1875 KVA Westinghouse condensing, 175 to 
200 Ibs. pressure, 500° TT, 480 volts, 

600 EM, complete with turbine 
driven exciter set, switchboard. 

1563 KVA G.E. automatic extraction con- 
densing, 150 to 200 lbs. pressure, 480 
volts, 3600 RPM equipped with direct 
connected shaft exciter condenser, and 
switchboard. 

625 KVA G.E. condensing, 200 lbs. pres- 
sure, 2300 volts, 3600 RPM complete 


exciter, surface condenser, switch- 


a 

625 KVA G.E. non-condensing 150 lbs. 
pressure, 15 lbs. gauge back, 2300 
volts, 3600 RPM, complete shaft ex- 
citer, switchboard. 

375 KVA G.E. condensing, 150 to 200 lbs. 
ressure, 100° SH, 2300 volts, 3600 

PM, complete with surface condenser. 

250 KVA G.E. non-condensing, 240 lbs. 
pressure, 5 lbs. gauge back, 220 volts, 
complete exciter and panel. 

125 KVA Westinghouse non-condensing, 
175 to 200 lbs. pressure, 0-10 lbs. 
gauge back, 240 volts with direct 
connected exciter and switchboard. 


Actual Photograph 


125 KVA G.E. non-condensing, 175 to 200 
lbs. pressure, 10 Ibs. gauge back, 2300 
volts, 3600 RPM complete. 

100 KVA Westinghouse non-condensing, 
125 to 150 Ibs. pressure, 10 Ibs. gauge 
back, 2400/600 volts, 3600 RPM. 


ENGINE-GENERATOR UNITS 
Alternating Current 
3 Phase, 60 Cycle 


325 KW 35°—400 KW max. Crocker- 
Wheeler 125 volt, 300 RPM generator 
direct connected to Skinner vertical 
Unaflow non-condensing engine, 135 
lbs. pressure complete with switch- 
board. 

500 KVA Westinghouse, 460 volts, 164 
RPM generator direct connected to 
26” x 28” Skinner Unaflow non-con- 
densing engine, 140 to 160 Ibs. pres- 
sure, 0 to 10 Ibs. gauge back pressure. 
Complete installation. 

312 KVA Elliott, 4000/2300/550 or 240 
volts, 180 RPM generator, direct con- 
nected to a 17” x 24” Elliott Unaflow 
non-condensing engine, 175 lbs. pres- 
sure, 6 lbs. back pressure. 

225 KVA E. M. 2300 volts, 200 RPM 
generator direct connected 19” x 24” 
Chuse Unaflow poppet valve engine. 

200 KVA Crocker-Wheeler, 240 volts, 400 
RPM generator direct connected to 
Ames vertical Unaflow engine, 110 to 
125 lbs. pressure, 5 Ibs. gauge back. 

180 KVA G.E. 240/440 or 550 volts, 200 
RPM erator direct connected to 
18” x 21” Chuse non-releasing Corliss 
engine, 125 to 140 lbs. pressure. 


AV AILABLE 
Immediate Delivery 


938 KVA—750 KW 80% 
- P.F., Allis-Chalmers 3 
phase, 60 cycle, 2300 volis, 
3600 RPM alternating cur- 
rent generator direct con- 
nected to a 750 KW, 3600 
RPM Murray automatic 
bleeder condensing tur- 
bine 200 to 300 lbs. ISP, 
500° TT, 10 to 20 lbs. gauge 
extraction pressure com- 
plete and equipped with 
surface condenser, con- 
densing auxiliaries, exciter, 
switchboard and _instru- 
ments. EXCELLENT 
CONDITION — A COM.- 
PLETE INSTALLATION. 


150 KVA G,E. 240 volts, 225 RPM gen- 
erator direct connected to Ames Una- 
flow engine. 

75 KVA Allis 2300/550 or 440 volt, 257 
RPM generator direct connected to 
12” x 16” Chuse 4 valve non-releas- 
ing Corliss engine. 


ENGINE-GENERATOR UNITS 
Direct Current 

300 KW Westinghouse, 250 volt, 900- 
6012 RPM non-condensing turbine- 
generator unit 150- to 200 lbs. pres- 
sure, 10 lbs. gauge back. 

125 KW, 125 volts, RPM generator 
direct connected to 18” x 16” Elliott 
engine, 100 Ibs. pressure, 10 Ibs. back 
pressure, complete with switchboard. 

75 KW Westinghouse, 125 volt, 1800 

non-condensing turbine gen. 

75 KW Allis-Chalmers Terry, 125 volts, 
2400 RPM non-condensing turbine- 
generator unit. 

15 KW (2) Crocker-Wheeler, 125 volts, 
410 RPM generators each direct con- 
nected to an Am. Blower vert. engine. 


SPECIAL OFFERINGS 

500 KVA Westinghouse, 3 phase, 60 cycle, 
600 volts, 514 RPM, belted generator. 

6000 sq. ft. C. H. Wheeler surface cond. 

125 KW, 125 volt General Electric di- 
rect current generator direct connected 
to 190 HP, 3 se, 60 cycle, 480 
volts, 1200 RPM General Electric syn- 
chronous motor complete. 

75 HP G.E. 115 volt, 1200 RPM shunt 
wound direct current motor direct 
connected to 62!/4, KVA, 3 phase, 60 
cycle, 2300 volt, 1200 R GE. 


alternating current generator. 


1—ALLIS-CHALMERS SYNCHRONOUS MOTOR GENERATOR SET CONSISTING OF: 1500 


KW 550/600 volts, 300 RPM compound wound interpole direct current generator direct con- 
nected to a 2190 HP, 3 phase, 60 cycle, 4000 volt, 300 RPM, A.C. motor. 


NATIONAL CITY BANK 
CLEVELAND 14, OHIO. 


OR PHONE 
DISTANCE 422 


POWER ® January !947 
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D.C. MOTORS AND GENERATORS 


I YEAR GUARANTEE 


125 V. - 250 V. - 550 V. 
D.C. GENERATORS 
(Motor Driven and Belted) 


KW Make Voltage Ampere Speed 
300 Ch. 250/125 1200 1200 
250 G.E. 125 2000 $90 
200 Cr. Wh 550 363 900 
150 G.E. 250 600 580 
150 Ideal 250 600 900 
100 250 400 900 
100 G.E. 125 800 1150 
100 Delco (2) 250/125 400 1150 
75 Cr. Wh. 125 600 1150 
60 West. 125 480 1800 
60 G.E. 125 480 900 
40 G.E. (8) 250 160 1150 
40 Century 125 320 1450 
40 West. 250/125 160 1500 
40 G.E. 250 160 800 
25 Allen 110 320 500 
30 G.E. (3) | 250 120 1750 
20 Delco 325 160 1200 
20 West. (6) 125 120 1200 
20 Col. (3) 125 160 1750 
20 G.E. 125 160 400 
15 West. 125 120 1750 
15 Roth 125 120 900 
15 West. 230 60 1450 
15 G.E. 125 120 1150 
15 Scott 110 136 500 
15 G.E. (3) 125 120 850 
12% F.M. 325 100 1450 
10 Rogers (2) 125 80 1450 
10 EL. Dy. 125 80 600 
8 G.E. (2) 125 64 1800 
7% GE, 125 60 1800 
5 G.E, (2) 126 40 1740 
5 Rel. 250 20 1725 


generators—125 V. up to 
2000 V. generators in stock. 


LOW VOLTAGE 
D.C. GENERATORS 


KW Make Voltage Ampere Speed 


1-6/1: Hertner 80 20 1800 
75 G.E, 75 1000 1145 
22% West. 75 300 720 
241 GE 60 400 1800 
1-1/8 G.E, 60 19 1800 
3 Hertner 60 60 1730 
40 G.E. (6) 5 800 1160 
3/4 46 11% 1750 
8% GE. (3) 42 205 1800 
5 Diehl 40 125 1750 
33 G.E. 33 1000 850 
6% G.E. (2) 32 205 1800 
2% Witte 32 75 1800 
3 G.E. 30 100 1200 
48 West. 30 1600 600 
6 Star (2)] 25 250 1800 
5 Star 25 200 1750 
15 Rel. 24 625 1450 
4 Star 20 200 1800 
1 GE. 20 15 1800 
1 West. 16 60 1750 
22% Star 15 1500 1200 
15 G.E. 15 1000 1200 
ll Star 15 750 1200 
1 Cont. (2) 15 67 1750 
4% tar 15 300 1800 


8-16 5000/2500 720 


LAND, 


146 GRAND STREET, NEW YORK 13, NEW YORK 


Established 1910 


KW Make Voltage Ampere Speed 
12 H.V.W. 12/24 1000/500 900 
7% Eddy 5/10 1500/750 860 


300—Additional low voltage generators in 
stock. 


D.C. MOTOR DRIVEN 
A.C. GENERATORS 


81 3 om driven by 40 
25 KW Electric seeheeeer 3 phase output 
driven by 40 H.P. 230 V. D.C. motor. 
7% KVA Star single mgd output driven 
by 125 volt D.C. mot 

5 KVA Electric phase out- 
put driven by 115 V. D.C. motor. 

2% KW Diehl single phase output driven 
by 110 volt D.C. motor. 

1—KW Allis-Chalmers single phase output 
driven by 110 V. D.C. motor. 


150—Additional units in stock including 
small size rotary convertors. 
230 V. D.C. MOTORS 
Qu."H.P. Make Type Speed 
1 100 West. SK-180 625 
1 100 Rel. 475/635 
1 75 West. SK 475 
3 75 Cr.Wh. New 480/670 
3 60 West. SK-160 680 
1 60 G.E. Cc 480/1100 
1 50) =~West. CK-9 525 
1 50 «G.E. RC-19 400/1200 
1 45 Diehl K-10 850 
2 40 GE. DLC-25 1050 
8 40 G.E. CD1441 250/1500 
1 40 Cr.Wh. CCM 700 
1 35 G.E. RLC-204 440/800 
2 35 West. SK-160 400 
1 30 RC-32 1100 
1 30 S-6 1025 
1 30 ©West. SA 975 
2 30 West. SA 500/1500 
1 25 Dyn. 10S 1500 
2 tf G.E. RC-31 1150 
1 25 West. SK 1100 
1 25 92T 1150 
J West. 8K 900 
25 G.E. Lc 900 
1! 25 Al. Ch, 850 
4 G.E. RF-12 500/1500 
1! 25 West. SK 500/1500 
1 25 GE. RF-11 500/1000 
4 25 GE. RF-14 300/1200 
1 25 G.E. RF-14 300/900 
1 25 West. SA 325/975 
2 20 West. Ss 1300 
1 20 R.&M 1160 
1 20 CD-85 1150 
1 20 «G.E. RC-11 1150 
1 20 «West. SK-103 1200 
1 20 West. 8-6 975 
2 20 «West SK-83 850 
1 20 «~G.E. RC 800 
1 20 Ail. Ch. series 625 
1 20 «West. HY-6 700 
1 20 G.E. RF-11 500/1500 
10 20 G.E. RF-12 400/1200 
2 20 Star SHB-30 29.2 
2 16/25 Cr. Wh. 35-JA 400/1200 
1 15 Roch. 3450 
1 15 SK-63 1750 
4 15 Star $Q-1520 1290 
1 15 GE. RC 1200 
1 15 West. SK-80L 1100 


Qu. H.P. 


15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
10 
10 
10 
13 
10 
10 
10 
10 
10 
10 
10 
10 
10 


Make 


G.E. 
G.E. 
G.E. 
West. 
G.E. 
G.E. 
G.E. 
West. 
G.E, 
El. Dy. 
G.E. 
West. 


Type Speed 
RC-29 1150 
RC-10 1150 
CDV-85 900 
SK 850 
CDE-83 850 
RC-30 850 
D 700 
SK 675/1350 
fore] 625 
5S 600/1200 
CQ 600/1500 
SK-100 600/2500 
LC 675/1150 
400/1600 

155T 400/1600 
cD 400/1600 
400/ 1600 

SK-100L 500/1500 
RF-10 550/1000 
RF-11 400/1600 
Sk 250/1100 
200/247 
1300 
s 1325 
CD-75 1150 
series 1100 
RC 1100 
TR-108 860 
RC-29 850 
LS-14 750 
SK-7L 700 
cvc 700 
CSM 675 
SK 600/1200 
RLC 500/1500 
RF-10 400/1600 
SA 400/1200 
RF-10 400/1200 
131T 250/1000 
3600 

284 1750 
2s 1750 
235 1750 
SK-30 1750 
RC 1700 
8K 1800 
CCM 1425 
SK 1100 
RC 1100 
CO-1804 1200/3200 
SA 975 
SK-50 975 
SM 910 
RC 900 
CCM 875 
RC 850 
SK-60 850 
SK-30 825 
RF-10/ 600/1500 
SK-90 650/1300 
3S 550/1650 
BW-15 525/1150 

RS-107 450/900 

SK-70 400/1600 
SA 400/1600 
RLC 400/1600 
350/1050 

SB-5 1750 
T-254 1750 
SK-20 1800 
RC 1700 
CDV 1750 
SK-23 1750 
Ccvc 1650 
Cvc 1100 


SEND US YOUR INQUIRIES FOR A.C. EQUIPMENT 


New England Representative 
BOSTON, MASS., 411 Atlantic Ave. 


Phone: Liberty 4300 
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Qu. H.P, Make Type Speed 
1 5 GE. CD-65 1150 
1 5 Rel. 32T 1150 
8 5 G.E. RC-27A 1150 
2 5 West. SK-43 1150 
1 & GE. B-284 1150 
3 5 Cr.Wh. CCM 950. 
1 5 West. SK-23 920 
1 i West. SC-3 870/1750 
1 5 Rel. 23T 850/1700 
1 5 <Al.Ch. E-75 850 
1 6 G.E. RC 600 
1 5 Cont. D-49 600/1800 
1 5 Star SB-10 600/1200 
1 5 El. Dyn. 3-S 550/1650 
2 5 West. SK-60 500/1500 
1 5 Cr.Wh. CM 400 
2 3 GE BD-235 3600 

800—Smaller D.C. motors in stock Includ- 
ing fractional. 
110 V. D.C. MOTORS 
Qu. H.P. Make Type Speed 
1 60 Star SQ-60L 1200 
1 25 Star 15-L 2400 
1 25 G.E. CDM-95 1000 
1 20 «GLE. CD-83 1750 
1 16 Cr. Wh. CMC-L 1750 
1 15 West. 1150 
1 15 ELDy. 6156/1230 
1 15 West. s 560 
4 10 Lincoln 3500 
1 10 LA 3500 
1 10 Al.Ch. EBC-75 2175 
1 10 G.E. CD-73 1750 
1 10 West. SK-70L 850 
1 10 Cont. 825 
1 Rel. 400/1600 
1 10 ~=Diehl. 230 
1 7% G.E. RC 1700 
1 7% LG.E. 1300 
1 7% Cr. Wh. 1700 
1 7% Al. Ch. 1350 
1 7% West. 8 975 
1 7% G.E. cvc 825 
1 7% El. Dy. 53 450/900 
2 7% Broomfield 1725 
1 7% West. SK-294 84 
1 7% El. Dyn. 5S 600/1200 
1 5 Kimble BA-225 3500 
1 5 Marathon 3500 
1 5 West. "1750 
1 5 Diehl DP-8 1750 
1 5 West. SK 1200 
1 5 cvc 1100 
1 5 Burke AB-5 1200 
1 5/10 El. Dy. 800/1800 
1 6 Burke WAB-14 650 
1 5 Cr. Wh. CMC 600/1800 
1 5 Imperial D-35 500/750 
1 5 Ret. 450/1800 
1 5 West. SK-70L 500 
1 5 Watson MW-15 350 
1 5 ELDy. 7%8S 260 
1 5 Diehl 247 
1 3 GE. RC 2100 
1 3 F.M. LA225 1200 
| 3 Cont D-31 1150 
1 3-3/4 Cr. Wh 690 
1 3 GE. CD-73} 600/1600 
1 3 Cr.Wh. CMC 535/1050 
1 3% West. SK 450/1800 
1 3 ELDy. 38 450 


600—Smaller size 110 V. D.C. motors tn- 
fonal horsepower motors 
al 


CAnal 6-6976 


Pennsylvania Office 


READING, PA., 10th & Exeter Sts., 


Phone: Reading 2-6866 
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1 
G.E. 
Al. Ch. 
Rel. 
G.E. 
West. 
West. 
G.E. 
GE. 
West. 
Diehl 
R. & 
West. 
G.E. 
National 
G.E. 
Triumph 
GE. 
Dieh. 
West. ae 
G.E, 
Cr. Wh. 4 
West. 
G.E. 
10 GE. 
10 West. 
10 GE. 
10 
7% L.A. 
7% El. Dy. 
7% Rel. 
7% West. sat 
7% West. 
7% Cr. Wh. 
714 West. 
7% GE. 
7% GE. et 
7% West. 
7% West. 
744 Cr. Wh. : 
7% G.E. 
7% Cr. Wh. 
7% GE. 
7% West. 
8% West. 
7% GE. 
7% West. ach 
7% EI. Dy. 
7% OL. A. 
7% Roth 
7% West. 
714 West. 
7% GE. 3 
7% Al. Ch. 
5 Star 
Rel. 
t 5 West. : 
) 5 GE. 
5 
5 West. 
Columbia | 5 GE. 
op 
5 
+7 


Listed below a few of the motors available in a hurry from Wente 


s9Q 1 15 West. MS25cy. 600] 1 60 Westg.115v. SK140L 1140} 4 15 Cr. Wh. CW-CCM 11650 
UIRREL CAGE 1 10 West. «. CS25 725 Vert. T.E. 
3 Phase, 60 Cycle, 220/440 Voit. = 25 ¢ 1 40 Rel.440v. 230T Vert. 1130 GE. RC10 1150 
1 7% Wagner MCP 1140 | 1 25/40 C.W. 440v. CMC-EH 1150, G.E. RC29 1150 
Qu.HP Make Type Speed TEFC Vert. 1750 | 4 Westg. S8K93 850 
5 200 G.E. 2300v. FT527 1800 2 40 Westg. SK 123 1150 | 4 Reliance 92TF 850 
180 Al. Ch 1750 SLIP RING West Beiso | Ge 
100 | 3 Phase, 68 Cycle, & Sys. 1 35 Westg. SK 163 300/1200| 6 Westg.  SKIIOL 675 
in 340 |Qu.HP Make Type Speed Vert. Al Ch. 1075 
GE. I 720 443 El. Mach. 900 Syn.| ! 30 EL. 58 25) § Reliance 131T 550 
West. M826 cy. 720 300 FM. $00 | 1 30 Rel. 440v. 131 T Vert. 1150 feliance 92T 850/1750 
Wag. BM 495 200 este. 2200v. Syn. 4 30 Reliance 92 TF 50 teliance 92T 850/1700 
Al Oh. 490 | 2 75 F.M. 2200v. BV-H1I6B 1800| 1 27% GE CVC 116 1750 Rellance 66T 800/1600 
Al. Ch. 2 ph. 865 50 Triumph 12 1150 | 7 25 Weatg. SK 120 825 Westg. 8K 600/ 1500 
AL Ch, BO Ideal 3200v. AV 575 | 2 25 Westg. SK 150 | 2 Westg. SK110L 400/1600 
Ft. Wayne 2 ph 900 50 G.E. IM 25 cy. 00 | 1 25 Westg. SK 00 Triumph 32F 300/600 
G.E. 730 60 Ai. Ch. 90| 4 25 Westg. SK 100 L 150 15 Triumph 225/900 
F.M. 2200v. HDi2B 40 G.E. MT336 00} 1 30 GE. RC 5 150 124 Westg. 8K 7560/1500 
Al. Ch. 1200 40 Al. Ch. 1160} 1 5 Westg. SK 123 5650/1100 4 Westg. 8K70 850 
Louis A. 1170 40 W'g 2200v. CW 70 | 1 5 Al. Ch. E 12 500 4 GE RC29 850 
30 West 40 ’ CW-658-A 70 | 1 5 J&L. 625 2 Reliance 66TF 850 
we 1 20 GE. F12 250/100 | 7 10 Cr Wh. CMCHB 1750 
le 
36 Lincoln 900 10 35/15 G.E. OMT336 | 38 10 RFil 
35 Rel, (elevator) T.E. Cr. Wh 6 Westg SK80L 600/1500 
25 G.E. 30 F.M. AD Alt 1200 -E. 
20 Ch. 1189 22 GLE. ITC5011 20 tg SK93 1150 DC—230 Volt 
Al. Ch. (hoist 14 0 Rellance 1150 R.P.M 
30 Al. Ch 17 25 Westg. MW 322A 680 1} 0 estg. SK 120 T.E. 1100 | Qu. H.P. Make Type 
20 Century 1740 25 G.E. T342 600 | 20 Westg. 1 900} 23 10 Al. Ch 500/1 
20 F.M. KRV 1200 25 G.E. MT356 400} 1 20 Watson 850/ 1 10 G.E. RF10 400/1200 
20 West 1200 20 mpb C10. 1200 2 10 Kimble B 1 
B. 
Cleve. M-147 13 GE: MT332 720 1 20 Westg 7 Wests. 260/100 
Al 860 15 G.E. 
West. CS-64 Westg. CW464A 1200 16 7% Weatg. S8K43 1150 
30 West woo 30 Wee & GE 1580 
20 Washer SE: MT926 1800 | QU. HP Make; Type Speed |50 5 Westg. Rel. 1150 
18 West. MS-4 (Elev.) 720 slip ring 4 20 Weatg. $K110L 750 | 35 Westg. 8K43 
West. CCL 1700 20 Cr. Wh. CW-CMC 600/50 3% Westg 8K33 
13 Cr. Wh. 11 720 20 Westg. SK1 500 | 50 3 Westg CD925 1725 
15 West C8-573 725 DC—230 Volt 3 Al Ch. K 600/100 | 70 3) Wes SK20 
25 cy. Speeag | 2 15 Wests. SK6 1750 |60 2 Westg SK &CD 1150 
15 West. MS 25cy. 725|0U-HP Maeke 15 encl. 1750 | 30 Weatg 8K20 
25 100 1200 | 4 15 Weatg. SK83 1150 Westg CD925 550/2200 
32 New vertical, 3 phase, 220/440 volt, 60 cycle, as follows: 6—New General Electric Synchronous Motors T.S. 200 H.P. 


1—Fairbanks Morse, 3 HP, 1200 RPM, 


DC, 300/1200 RPM, ball bearing 


Type QZCU, Frame 254 


2—Delco 3 HP, :200 RPM, Type C Frame 254 

1—General Electric, 5 HP, 1800 RPM, Type K Frame 254 
6—General Electric, 72 HP, 1200 RPM, Type K Frame 324 
7—Delco, 7/2 HP, 1200 RPM, Type C Frame 324 
1—Howell, 712 HP, 1200 RPM, Type K Frame 324 
4—Howell, 7/2 HP, 1800 RPM, Type KV Frame 284 
2—Delco 10 HP, 1200 RPM, Type C Frame 326 

1—Delco 15 HP, 1200 RPM, Type CL Frame 365 

2—Howell, 15 HP, 1200 RPM, Type KV. Frame 365 
2—Delco, 20 HP, 1200 RPM, Type CL, Frame 404 

2—Howell, 20 HP, 1200 RPM, Type K Frame 404 

1—New 40/50 HP Westinghouse, type SK, frame 141, 230 Volt, 


300 RPM, 2200 volt .8 p.f. Complete with control & separate motor 
generator exciter set. 
1—150 KW Westinghouse, synchronous M-G set, 275 Volt DC, 2200 
Volt AC, 3 ph., 60 cycle, 900 RPM, AC control and DC panel. 
1—150 KW Westinghouse, synchronous M-G set, 275 Volt DC, 4400 
Volt AC, 3 ph., 60 cycle, 900 RPM, AC control and DC panel. 
1—New 40 KW, ball bearing, Imperial M-G sets, 250 Volt DC. 
6—1250 K.V.A., 3/60/2300 B. 720 RPM 2 bearing Westinghouse 
Synchronous Motors or Generators with Direct Connected 
Exciters. Built 1942. With or Without Hydraulic Couplin 
1—150 KW General Electric, synchronous M-G set, 250/275 Volt, 
DC—440 Volt AC—3 phase, 60 cycle, 900 RPM. 
2—Ridgeway 100 KW, Synchronous M-G sets, 250 volt DC, 2300 
volt AC, 3 ph., 60 cycle, 1200 RPM, AC controls and DC panel. 
1—Burke 200 KW, synchronous M-G sets, 260 volts DC, 440 volts 
AC, 3 ph., 60 cycle, 900 RPM, with AC and DC controls. 


She W I} { Ebvctric Co. 
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Hamilton, Ohio 


Rebuilt Motors & Generators 
Since 1906 
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a 
= 
of unusual values 
| 


G) SEARCHLIGHT SECTION @ 


SPECIAL—NEW PLATING GENERATORS 
200 Amp., 10 to 15 volt, 1725 RPM, direct current, Master 


“KW P.F. RPM Volts 
MOTOR DRIVEN CENTRIFUGAL PUMP 3 1 1800 420/206 
Dowd, size 6x18 7250 G.P.M. 
30 ft. head, at 685 RPM Centrifugal Pum 
mounted on common base and yon Tg 3.2 8 1170 440 


Continental 75 HP, 695 RPM, 2200 volt, 3 
phase, 60 cycle, drip proof motor. 4 1 1170 440 


15 1 1800 127/220 
COPPER OXIDE PLATING RECTIFIERS 

500 Amp., 6 volts, Direct Current, for 440 volt, 3 phases, 20 1 1800 110 

60 cycle power, General Electric, Model 6RC120F2. 40 8 1200 290 


GAS ENGINE—A. C. GENERATOR SETS 50 1200 120/208 

Other sets available in sizes from 500 watts to 35 KW. 

7/2 KVA, 110 volt, 3 phase, 60 cycle with 4 cylinder Wis- 60 
consin Engines, U. S. Army PE99F, complete with 
switchboard panel. 


8 
8 900 
10 KW, 1800 RPM, 125/250 volt, | phase, 60 cycle, A.C. 100.8 = =900 220 
1 900 
8 


1200 240 
110/220 


Generator with 4 cylinder gas engine. Complete 100 


2300 
ith switchboard lL. 
with switchboard pane 1. . 957 2300 
SIX NEW DIRECT CURRENT MOTORS 
25 HP, 1750 RPM, 230 volt, compound wound, Marble- 125 1 900 220 
Card motors, Marine type, drip proof. 

100 1 600 480 

NEW A. C. GENERATORS ‘ 

8 

8 


5 KVA, 1800 RPM, 120/240 volt, | phase, 60 cycle, Mas- 10 900 2400 


ter Generators with overhung exciters—generators 100 1800 220 
single bearing for direct connection to driving motor 
or engine. Complete with switchboard. 200 oe ed 


In Business 


Since 1905 


at 


ancer coil. which is available to meet your eran 


SYNCHRONOUS MOTORS ° CONTROL EQUIPMENT 
MOTOR GENERATOR SETS ° ELECTRIC HOISTS 
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A.C. GENERATORS 


Plating Generators with overhung exciter. (3 phase unless otherwise noted) 


WELDER SETS 
SPECIAL Amps. Voltage Manufacturers Driven By T 
POWER SAW —Red Star, MULTI- 75 25 Hobart 3 HP, 220/440 V., 3 # gph. 60 cy. 
i i e . Co, 
with 6 HP, bell bearing, 230 vo 150 45/35 Wilson Plastic Arc 7¥%4 HP, 230 volt, Direct Current 
direct current motor. Complete with 150 25 = Imperial acct No Mo ior Renae 
table and control. 175 55/25" —— 7% HP, 220/440 V., 3 ph. 60 cy. [ 
200 60/20 General Electric 1800 RPM -No Motos 
Linco vol, 
Late Type TURBO-GENERATOR SET 200 25 Lincoln 10 HP, 290 volt, 3 ph, 60 -. C 
3 25 Westinghouse 15 HP, 230 volt, Direct Current Motor 
Westinghouse, 300 KW, 1200 RPM, 300 25 Westinghouse 15 HP, 230 volt, Direct Current Motor 
120/240 volt, compound wound, D.C. 300 40 Witton, single bearing for direct Smanection até #00 RPM 
Generator with interpoles, directly con- 300 40 Lineol, tingle bearing for direc. connection at 1400 RPM 
nected to: 30040 deal 20 HP, 220 volt, 3 ph. 60 ev. : C 
Joshua Hendy Steam Turbine, 5965 RPM, $00 60 45 HP, 
for steam conditions of 440 lbs. per sq. 1000 30 Westinghouse 50 HP, 290 volt, 3 ph. 60 cy. 
inch gauge inlet pressure, 28!/2" vacuum, 1000 60 Westinghouse 92 HP, 220/440 V., 3 ph. 60 cy. ; 
740 deg. F. total temperature. Includ- 400 40 Lincoln 25 HP, 220 volt, 3 ph. 60 cy. 
ing speed reducer, rheostat and bal- 


The items listed above are only a partial list of the large stock of electrical equipment 


AC &DC MOTORS * GENERATORS + PUMPS 933-943 HARRIET ST. 


STEAM ENGINE GEN. SETS ¢ SLIP RING MOTORS CINCINNATI 3, OHIO 


Description 
Hobart, 4 Wire, Ball 


Bearing 
Westinghouse 


Westinghouse, Single 
Phase 


General Electric, Single | 
Bearing 


Ft. Wayne, Single Phase 
Burke, Single Bearing 


Electric Machinery, 
Single Bearing, 4 Wire 


General Electric 
Starr, Single Phase 
Crocker-Wheeler 
General Electric 


General Electric, Single 
Bearing 


Westinghouse, Single 
earing 


Burke 
Westinghouse 
Westinghouse 
Crocker-Wheeler 


PHONE MA. 3024 


(; 

C 
| 
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G SEARCHLIGHT SECTION 


SEVEN AIR COMPRESSORS 


Available For Immediate Shipment 


1—200 CFM Gardner Denver Air Compressor, single stage, 


horizontal, 9 x 9, 100#, 325 RPM with 32” x 7’6” air re- 
ceiver. Complete with V-belt drive, G.E. 40 H.P., 1200 RPM, 
3/60/220/440, frame 445, ball bearing motor including G.E. 
CR7051 automatic Compensator 440 volt, with after cooler. 


4—3078 CFM Ingersoll Rand Air Compressors. 


Type PRE, 
18x30x21, 110% pressure, with after coolers and air re- 
ceivers direct connected to 500 HP General Electric syn- 
chronous motor, 180 RPM, 3/60/2200, .1 PF with 742 KW 
MG set excitation and starting panel. 

New 1942—in excellent condition 


2—Schramm gas driven air compressor. Displacement 315 and 210 CFM, at a working pressure 
of 100#. Portable mounted on pneumatic tires with a spare set of steel wheels complete and 


self-contained. Purchased in 1945, 


GASOLINE DRIVEN POWER PLANT 


1—35 KVA gasoline driven power plant, Hercules 
Motor Corp. engine, 4%x4%, Model WXLC-3, 
Serial #180572, with U. S. Motors Generator, 
Type M-7, 220-volt, 3 phase. 60 cycle, 1200 RPM. 
a #2981, complete self-contained with panel- 


Has a center tap, 110 volts, single phase. 


TURBO-GENERATORS 


1—5000 KW Westinghouse Turbo-Generator, 3600 RPM, 
200# pressure, condensing, 2300/3/60 complete. 

1—710 HP Terry Turbine, 3600 RPM, 145# ISP, 0-60 BP, 
18” x 18” centrifugal pump, rated 13,000 GPM, 170’ 
head, 1000 RPM. 
1—50 KW Westinghouse Turbo-Generator, 200# pressure, 
75 HP, 7200 RPM, geared to 50 KW. 125 V DC 1200. 
1—300 KVA Generator Set, Burke Alternator, 480/60/3, 
200 RPM, direct connected to exciter and Skinner Uni- 
flow, 150# ISP, 0-5# BP. 

1—150 KW General Electric Alternator, Type ATB, Form B, 
8 PF 480/60/3, 600 RPM, 3 bearing, direct conected 
exciter. 


TURBINE 


1—710 HL.P. Terry Turbine, type GF, 3531 RPM. complete 
with reduction gear to 1000 RPM, 145# pressure, 0-60 


B.P. 
MOTORS 


1—1000 H.P. General Electric Slip Ring Motor, 6600/60/3, 
600 RPM, with controls. 

1—700 H.P. General Electric, Type KF Motor, 2300/60/3., 
1800 RPM. 

1—200 H.P., G.E. Synchronous Motor, 3/60/4150, 600 RPM 
with starting panel, V-Belted exciter. New 1943. 


CENTRIFUGAL PUMPS 

2—500 GPM, 360° head, Ingersoll Rand Centrifugal Pump, 
1800 RPM, 

1—520 GPM, 50’ head, DeLaval Centrifugal Pump, 2940 
RPM, direct coupled to DeLaval Turbine, 200# pres- 
sure, 0-5 B.P. 

1—4560 GPM, 135’ head, LeCourtney Centrifugal Pump, 
1800 RPM. 

1—1800 GPM, 250’ head, Ingersoll Rand Centrifugal Pump, 
1800 RPM. 

2—520 GPM, 50° head, DeLaval Centrifugal Pump, 1150 
RPM 


300 and 400 Ampere 


ELECTRIC 
MOTOR DRIVEN 


ARC WELDERS 


General Electric—Hobart—Lincoln 
Reconditioned—Guaranteed—New 1943 


AMMONIA COMPRESSORS 

4—Frick 4 x 4 complete with 10 H.P., 1750 RPM. 3 phase. 

60 cycle, 220/440 volt motor. 
WATER STORAGE TANK 

1—100,000 Gal. Water Tank mounted on 125 ft. structural 

steel frame, complete with standpipe and ladders. 
CARRIER AIR 
CONDITIONING UNIT 

1—30-ton Carrier Air Conditioning Unit, Complete including 

Kuthabar unit. Installed new in 1944. Used one season. 
BUFFALO BLOWERS 


30—Buffalo size 40 steel plate Blowers Type R. Flexibly 
coupled to Westinghouse motors 25 HP 3/10/220/440/ 
1750 RPM. Explosion proof. Type CS 365. 

11—2915 CFM Buffalo Blowers size 26, 6” static pressure 
coupled to 5 H.P., 3/60/440, 1800 RPM motor. 

4—900 CFM Buffalo Blowers, 3BC, coupled to “% H.P., 
3/60/440 motor. 

HOISTS 


2—15-ton Chain Hoists with trolleys. 


GEAR REDUCER 
1—Foote Bros, Gear Reducer, type 6HG6, 42 to 7 ratio. 


MISCELLANEOUS 


1—3600 sq. ft. CR. Wheeler Surface Condenser. 


2—12” LeCourtney Centrifugal bronze fitted pumps, 1800 
RPM 


1—20-ton Box Crane, hand operated, 39 ft. span, complete 
¥a, %, 1, 1% and 2 ton Chain Hoists, standard Lift 
¥2, 1 and 1% ton Electric Hoists, 3 ph. 60 cyc. 220/440 


70 PINE STREET 


WHITEHALL 3-2172 
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VERY GOOD EXTRACTION-CONDENSING MACHINE—CAN SHIP QUICK 


1000 KW—0.8 p.f.—250# 550°—25+ g. extraction—60/3/480 11 stage turbine— 
double bucketed in high—13.5++/KWH condensing W.R.—direct connected exciter—surface 
— switchgear—Built 1929—mate duplicate installation—regular maintenance and 
renewals. 


FOR YOUR FUTURE PLANNING—AVAILABLE SUMMER 1947 


10,000 KW 0.8 p.f.—200# 500° 35+ g. extraction—60/3/2400 semi-double flow— 
turbo built about 1915-16 but completely overhauled and reconditioned 1943—excellent 
physical condition—surface condenser, all auxiliaries, switchboard, etc.—extraction uncon- 


trolled. 


excellent physical condition. 


STRAIGHT—CONDENSING TURBO SET 450# 650° 


1500 KW—0.8 p.f—60/3/240—built 1928—surface condenser all auxiliaries—reported 


TURBO ALTERNATORS 
Condensing 
300 KW 240 V 150# 100° Surf Cond (new 1929) factory 


rebuilt 


1000 102" units) 2400 V 150# 100° Jet Cond (new about 


1250 KW 2400 V 200# 100° Surf Cond (new 1924) 
1500 KW 480 V 200# 100° Jet Cond (new 1920) 
2000 KW 600 V 200# 100° Jet Cond (new 1920) 


Non-Condensing 


100 KW 240 V 175# 100° ISP 0 to 5# g. BP (new 1921) 
500 KW 480 V 175# 100° ISP 5 to 20# g. BP (new 1920) 


1500 KW 2400 V 175# 100° ISP 10# g. BP (new 1926) 
Rebuilt 


1500 KW 240 V 400# 650° ISP 90# g. BP (new 1928) 


DC TURBO UNITS 
750 KW 200 V 16#/165# (M.P.) Jet Condenser 
500 KW 250 V 16#/165# (M.P.) Condenser 
150 KW (2 units) 250 V 225# 25# g. BP modern design 


ENGINE GENERATORS 
60 cycle 3 phase 


400 KW 480 V Allis Corliss 175 150° ISP 25# (new 1924) 


excellent unit 


600 KW 2400 V Chuse Uniflow 200# C or NC (new 1922) 


DC ENGINE SETS 
200 KW (3 units) 250 V DC Hamilton Corliss left hand 
250 KW 1250 V DC Erie Ball built 1916 (2 units) 


600 KW 250 V DC 3-wire Skinner Vertical Uniflow 150# ISP 
3” g. BP (new 1931) good condition 


UNION TRUST BUILDING 


o-. CINCINNATI 2, OHIO 
Over 50 Years of Service 


BOILERS 
Water Tube 


365 HP (2 units) 200# 100° Stokers Edgemoor str tube 
(new 1923) 
600 HP (2 units) 160# pulverized firing—sect'l hdr, Pennsyl- 


vania 
(new 1922 


600 HP 200# B&W Stirlin 
400 HP 400# 650° sect'l hdr (new 1928) 
Fire Tube 


90 HP 118# stoker equipped ASME Mich. Code HRT 
250 HP 125# grates and stack non-code Scotch Marine 
125 HP (ten units) 300# Oil Country Boilers ASME Code 


DIESEL ENGINE GENERATORS 
60 cycle 3 phase 


400 KW/600 HP 480 V Clark 2 cycle vertical 400 RPM 
375 KW/560 HP 2400 V Fairbanks Model 33, 257 RPM 
540 KW/800 HP 480 V 4 cycle 6 cylinder 360 RPM new units 
465 KW/700 HP 2400 V Fairbanks Model 33, 257 RPM 


POWER UNITS 


180 HP Fairbanks Morse Model 32E12 (new unit) 
225 HP Buckeye 6 cylinder 400 RPM complete (new 1941) 


MOTOR GENERATORS 
190 KW: 60/3/440 Synchronous, 25/80 V DC with exciters, 


panel, controls 


1500 y whe 60/3/2200 Synchronous, 250 V DC, with exciters, 
eostats 
3500 KW: 60/3/13200 Synchronous, 250 V DC, with exciters 


FREQUENCY CHANGERS 
3125 KVA 60/3/2300—25/3/2300—complete 


TRANSFORMERS 
100 KVA to 4000 KVA 69, 44, 33, 22, 13.2, 2.4 KV primaries 


MISCELLANEOUS 


COAL CONVEYOR—100 ton/hr—300 FPM—Link Belt. Hammer Mills—unloaders—motors— 
steel—200’ over bunkers—200’ @ 15° elev. 


WATER TREATMENT PLANT—1500 GPM—can divide—Sodium Zeocarb & Acid Treatment— 
Filtration. Spaulding Precipitators—Permutit Softeners—Gravity Filters. 
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MOTORS—S9Q. CA glee carry in stock a large number 20 G.E. T 1200 Cc. PEED MOTORS 
3 Ph Volt of “Mall All types. pes. makes G.E. MT 0.6. VAMAGLE SPEED 
100° Motors up to 15 HP—all makes and 8 ail us your inquiries on 5 G.E. MT 326 4s 230 Volts 
these machines 40 G.E. MT 1 
= speeds. 40 GE. MT 1200 Motors up to 10 HP. Any speed 
| MOTORS—SQ. CAGE 50 Al-Chal. ANY 
20 G.E. KT 302 1800 50 Motors in stock up to 15 HP. Send 76 GE. MT 356 900 1 95 West 4 300/1200 
G.E. KT 312 1200 details, we will quote. 75 Al-Chal. ANY 900 Rel. 131 $00/1600 
5 GE. K 1 . HP. k T Speed 75 West. cw 900 25 el, 55 / 
38 Linc. Nema 600 1 25 KT 750 100 GE. IM 720 
30 G.E. KT 312 1800 1 30 KT 750 150 West. F 600 DC—230 V.—MOTORS 
30 West. 1800 1 40 Al.-Chal. AR 1500 150 West. cw 600 
30 West, 1200 1 40 cs 750 200 .E. IM 5l4 50 Motors up to 10 HP., all speeds 
3 34 Also larger Units available. and makes. Send inquiries. 
50 ge KT 827 1800” Also In stock 2300 V._ moto 
50 West. 900 —also all types of 25 cycle Biip-riug MOTORS—SLIP RING is Gk Re 1300 
50 G.E 720 overs, all types and make _— > 15 West. 8K 1200 
60 GE. 60 Cycle—3 Phase—2300 Volts 1 15 West) Sk 
MOTORS—SLIP RING Qn. HP. Make Type Speed 3) Wist) 1500 
75 GE. Ik 720 60 Cycle—3 Phase—220/440 Volt we Se IM coo 38 West. Sk 1800 
900 Motors—in stock up to 10 HP.— 1 160 GE IM @ & & 
125 Cr. Wh. SC 900 All Speeds and types. 1 3200 G.E IM 720 ’ 30 West SK 1200 
Also Units available. Mail 1 15 ‘E. ar 312 4 All types ‘of Sip Ring controls in 1 100 G.k Cb 1200 
your inquiries. 1 15 stock. 1 150 West =K 1800 


has a new home at/ 3 72. 


The items shown below is a partial listing of the equipment we now have in stock. 


MOTOR-GENERATOR SETS 


i—7% KW—GE MIC—240 V. DC 1800 RPM— 
AC Drive 440/60/3/1800 

i—15 KW—West. SK—i25 V. 1800 RPM—Fac- 
ery | Built—Comp. Int. on Base to 23 P—West. 

S—Sq. Cage, 220/440-60-3-1800 

Pe KW West. SK—250 V. DC—i800 RPM— 
Comp. bet. on Base to 23P—West. CS—440/ 
60/3/180 

I—S50 Vv. 1200 RPM—Comp. 
int. on Base to 75 H.P.—West Syn Motor 
220/440-60-3—1200 RPM 
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EQUIPMENT CO. 


373 S. Goodman St. 
P. O. Box 534 Tel. Hillside 2041 
Rochester 4, N. Y. 


AC GENERATORS 

i—5 KVA Elec. Spec. Modern—220 V. 60 cy 
3 ph. 1800 RPM—Built in exciter. 

1—742 KVA—Elec Spec. ew 220 V. 60 3 ph. 
1800 RPM—Built-in Excit 

KVA—West. AC Gen. 220/60/3/1800 RPM 

—With Exciter. 

i—30 KVA West. AC Gen. 240 V. 60 cy. 3 ph. 
1200 RPM. Belted Exciter. 

i—37'2 KVA—G.E. ATB—PB-AC Gen. 240 V. 
60 cy. 3 ph. 1200 RPM. With Belted Exciter. 

KVA—G.E.—ATB—PB-AC Gen. 220/ 
60/3/900 RPM. Belted Exciter. 
Int. on Base to 75 H.P.—West Syn Motor 
220 /440-60-3—1200 RPM 
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NEW BUCKEYE DIESEL ENGINES 
DELIVERY TO-DAY 


225-300-450 H.P. | 
4—5—8 Cylinder Model 80 
10/2 x 12—600 RPM. 


ALSO COMPLETE GENERATOR PLANTS 


150—200—300 KW 
Some for December Delivery 
SEVERAL OTHER UNITS 100 TO 2000 HP 


DIESEL MOTORS CORPORATION 


PORT WASHINGTON, LONG ISLAND, N. Y. 


DIESELS) ROSLYN 1600. DIESELS 
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450 H. P. FAIRBANKS MORSE 


380 K.V.A. DIESEL POWER PLANT 
Latest Model 33 — 240 Volt 


HP Model 
2—2000.... 
6—1600.... 
3— 900.... 
2— 600....Fairbanks 33F 
1— 450....Fairbanks 33E 
1— 375....McIntosh Seymour 
1— 350....General Motors 8-268A 
l— 150....Geeneral Motors 3-268A 
1— 360.... 
2— 240.... 
1— 65.... 


100% 
1— 35.... 


100% 


ALSO PORTABLE GASOLINE UNITS 
3—5—7% — 10 — 15 — 30 — 50 KW 


Running Inspection on original foundations 


DIESEL MOTORS CORPORATION 


PORT WASHINGTON, LONG ISLAND, N. Y. 


DIESELS, 
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IESELS, 


GENERAL MOTORS MODEL 371 


30 KW PORTABLE DIESEL GENERATOR SETS 


3 phase 60 cycle 127/220 Volt 
or 
3 phase 60 Cycle 230/400 Volt 


BRAND NEW 


IMMEDIATE DELIVERY 
Also 


and Gasoline Generator Sets 
and 
Large stationary Diesel Engines and generator sets 


DIESEL MOTORS CORPORATION 


PORT WASHINGTON, LONG ISLAND, N. Y. 


DIESELS ROSLYN 1600. DIESELS 


3-5-7 ¥2-10-15-30-50 KW Diesel 
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TURBO GENERATORS 


Diesel Engines: General Power Plant Equipment 


300-Ibs. ISP., 2500-KVA Allis-Chalmers Condensing Extraction Turbine- 
Generator. 


Can be Given Running Test when Inspected 


TURBINE-GENERATORS — IMMEDIATELY AVAILABLE 


3750—KVA., G.E.. 200#, 2300-V. Jet. Cond. 1250—KVA., Allis-C. Non-Cond. 150#, 480-V. 

937—KVA., M -Allis Aut. Extr., 307, 300# ISP., 
2500—KVA., West. Cond., 200#, 2300-V. Surf. Cond. 
2500—KVA., Allis-C. Aut. Extr. 307, 2300-V. 200#. 937—KVA., A.-C. Cond., 200#, 480-V. 
2500—KVA.. G.E., Surf. Cond. 200#, 2300-V. 937—KVA., Terry-Allis, Non-Cond. 50# BP., 200#-ISP. 
1875—KVA., Condensing, 200#, 2300-V. 937—KVA., G.E., Cond. ne — 

937—KVA., Moore-Allis, Non-Cond. 25-BP 2300-V, 200” 

1565—KVA. Surf. Cond., 150#, 2300-V. G.E. py 


2—1565—KVA., Auto. Extr. 30#, 200 ISP. 480-V. 937—KVA., A-C, Non-Cond., 15#-BP. 150# ISP., 480-V. 


CONDENSERS IN STOCK — IMMEDIATE DELIVERY 


1—NEW 8280-sq. ft. Horizontal Surface Condenser, 2-Pass. 
Steel Shell, Capacity 70,000# steam per hour Top open- 
ing Aluminum Brass Tubes, 1”-OD., with or without 
Main Evactor also Auxiliary Air Evactor, 28.5 Vacuum, 


with Surface inter cooler and after condenser. NEVER 
USED. 


1—4500 sq. ft., Surface Type Condenser, 2-pass, Alberger, 
1”-OD. Tubes, 28” vacuum, Capacity 36,0004 steam 
per hour, Top opening. 


Also Specialists in 
DIESEL ENGINES, BOILERS, GENERAL POWER PLANT EQUIPMENT 


DO YOU NEED ANYTHING NOW? SEND US YOUR SPECIFICATIONS 


Have you any Turbine-Generators or other Power Plant Equipment for sale? We own Outright 
all machines which we offer. 


CORRESPONDENCE INVITED 


CHARLES WEAVER & COMPANY 


Engineers 
Telephon 
WRITE OR 4045 Penobscot Building, Detroit 26, Michigan 


1340-1 
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NEW CUTLER HAMMER CON- 


TROLS—NEW 
Oty Size Volts 
37 Size2 220 Volt 
10 Size2 440 Volt 
3 Size3 220 Volt 
15 Size1 440 Volt 


Size1 220 Volt 

Size3 440 Volt 

1 #9586 H-2385-A with Disc. 
e1 #9586 H-1800-A with Disc. 

2385A) Size 1 with Disc. 

(9586H 1800A) Size 1 with Disc. 

— 885A) Size 1 with Disc. 


440 
9 A413 ) Size 1 with Disc. 
(10250H 2080A) Start & Stop 
(9589H 1978) Starter 
(9586H 3020A) with Disc. 
4 440 


NEW CUTLER HAMMER PUSH 
BUTTONS NEW 


90 10250-H-56A standard type push 
buttons 
13 | Water and dust tight with hoods over 
ush buttons 
6 B-271290-B Water and dust tight plas- 
tic push buttons 
6 B-630916-B Lever action water and 
dust tight metal push buttons 
6 B-960907-B-3 station water and dust 
dust tight plastic push buttons 
9 B-960260-A water and dust tight plas- 
tic push buttons 
12 B-700937-A water and dust tight metal 
push buttons 
27 CA 80838-B metal push buttons 
99 10250 H-361-A1802 water and dust 
tight metal push buttons 
3 10250 H-2114-A water and dust tight 
plastic push buttons 


REBUILT LIKE NEW REBUILT 


2 3HP 1800RPM Wagner Frame 364 
3/60/440 4 speeds 

3 1160 RPM 

3 870 RPM 

575 RPM 
5 1HP 1750RPM Wagner Frame 204 


440 Volts 2 speeds 
5 HP 870RPM 


NEW COMPENSATORS—NEW 


50 HP 220 V 100 HP 440 V 
50 HP 440 V 125 HP 220 V 
100 HP 220 V 150 HP 440 V 


NEW—FOUR SPEED—NEW 
8 1%,H.P., 570 RPM, 3 phase, 60 cycles, 


440 volts, Reliance, frame 254 
%! H.P., 865 RPM, 3 phase, 60 cycles, 


volts 
1 tHe. 1145_RPM, 3 phase, 60 cycles, 
440 volts 
H.P.,1740.RPM, 3 phase, 60'cycles, 
440 volts 


TWO SPEED 


2 71%H.P., 1750 RPM, 3 phase, 60 cycles, 
440 volts, Wagner, frame 326 
H.P., 870 RPM, 3 phase, 60 cycles, 
440 volts 


GEAR REDUCERS REBUILT LIKE 
NEW 


1 Link Belt’gear reducer output RPM .55 

1 Foot Bros. gear reducer input RPM 31.3 
output, ratio 58.5 to .1 

3 Falk gear reducers, ratio 11-1 


NEW GEARHEAD—NEW 


50 1/15HP| 173 RPM Bodine 
4 2 HP 68 RPM Sterling 
84 RPM U.S. 
10 20 HP 420 RPM TEFC 
3 3/4 HP 280 RPM 
118 RPM 
1 2 HP 280 RPM Westinghouse 


NEW—NEW—NEW 
= H.P., 1200 RPM, 440 volt only, 


150 HP, 1800 RPM., 440 volt, TEFC, 
frame 6085-S 

100 H.P., —. RPM, 220/440 volts, 
TEFC frame 5 

150 HP., 1200 RPM, 220/440 volts, 
TEFC frame 6085 

75 H.P., 1200 RPM, 550 volts, TEFC, 
Reliance, frame 5085 


Electric Motor Machinery Inc. 

eatends te you the Season's 

Greetings and best wishes for a 
prosperaus New Year. 


: 2 KW, FL3500 RPM, amps. 16, shun 
wound, frame 204 


WELDERS REBUILT LIKE NEW 


1 Hobart portable Welder 300 Amp. 
2OHP 1800 RPM 3/60/220/440 Volt 
1 Westinghouse Welder 500 Amp. 
mary voltage 220/440 Volt 20 17 Ww. 
1 General Elec. 24KW 400 Amp. _ 
RPM model 52A715 Type C 
No. 1666213, form AL 60/60 a 4 


with 
30HP Fairbanks TEFC type HAO 
form CG 10D-440 Volts 
1 General Elec. 30HP Open KT 5192S 
1750 RPM 440 Volts, Model #12E 341 


with 
24 KW 400 iene 1750 RPM 60/60 
Volts, model #72499 Type RC, shunt 
wound #1509196 
1 General Elec. 15HP Open KT 954, 
1750 RPM, 440 Volts Model #72 
Serial — 
wit 
300 A 25/60 Volts 1750 RPM 
General Electric Form A 17 #1555546 


REBUILT LIKE NEW—NEMA 
FRAME 


2 1HP Westinghouse, 1200 TE 
Frame 204 with brake 
4 1HP General Elec, 1675 Open * 
Type M Slip Ring Frame 224) 
2 40 HP} Louis Allis, 585 Splash Proof 
Frame 107 440 Volt with brake 
3 50HP General Elec., 1200 Open 
Vertical KT 336, 440 Volt] 
4 114HP Morse, 1200}TE 
Frame 6B 440 Volt 
2 15 HP General Elec., 3600 Open 
KT 523, 550 Volt 
1 3HP General Elec., 1200 Open 
KT 938, 220 Volt 


NEW—3600 SPEED MOTORS— 
NEW 


3 3/4HP 3600 TE Dual 
10 1HP 3600 TE Dual 
10 TI4ZHP 3600 Open 550 Volts 
10 20HP 3600 Open Dual 

5 25HP 3600 Open Dual 

5 30HP 3600 Open Dual 

5 40HP 3600 Open Dual 

5 S50HP 3600 Open Dual 


PHONE YOUR INQUIRIES "2 - 


Gout blectric Motor & Machinery Cor, 


MONROE 1388-1389 


af 38 MT. HOPE AV 
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DIESEL POWER 


FOUR 


1000 KW, 1250 KVA Fairbanks 
Morse Diesel Engine Gener- 
ator Units, Model 38DS %, 10 
cylinder, opposed Piston. 
Electric Machinery and Man- 
ufacturing Generator, 3 
phase, 60 cycle, 2400/4160 
volts. 


NEW. 1944 GUARANTEED 


DIESEL GENERATORS 
ALTERNATING CURRENT 


KVA MAKE HP MODEL RPM YEAR 
2—1875 Fairbanks Morse 2000 33E16 300 1939 
1—1250 Nelseco 1500 6M1-63 300 1931 

*4—1250 Fairbanks Morse 1700 38D8 % 720 1944 
**12—1250 General Motors 1600 16-278-A 720 _ 1944 
4— 750. General Motors 900 12-567 720 1942 
1— 625 Superior 750 Os 327 1938 
1— 600 Alco 695 540 720 New 
2— 375 General Motors 450 6-287-A 600 New 
5— 312 Enterprise 450 D8G-6 450 New 
1— 300 Fairbanks Morse 360 YVA 257 1928 
1— 250 General Motors 300 8-268-A 900 New 
4— 250 General Motors 400 8-268-A 1200 1945 
1— 156 Buckeye 190 70 514 1941 
6— 125 General Motors 200 3-268-A 1200 1944 


SCHOON 
BULLETINS 
50 CHURCH STREET 
_ DIESEL ENGINES Cable Address: AGSCOMACH |? 


Pod 
j 
4 
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DIESEL POWER 


1000 KW, 1250 KVA Elec- 


tric Machinery Mfg. Co. K 
alternator, 3/60/2400, 


720 RPM, direct con- 
nected to— 


1600 HP General Motors 
Corp. Diesel engine, 
Model 16-278A, 2 cycle, 
16 cylinders, V type, 
8%" x 104%”, 720 RPM 


(See data on facing page**) 


1000 KW, 1250 KVA GMC Diesel Generator oe 
oo IMPORTANT ALTERNATING CURRENT UNITS 
MAKE MODEL RPM YEAR 
Murphy ME650 1200 New 
1— 94 Buckeye 112 E 400 1936 
4— 75 General Motors 90 6061E 1200 New 
13— 62 International 75 UD18 1200 New 
8— 37 International 45 UD14 1200 New 
15— 18 International 30 UD6 1200 New 
DIRECT CURRENT saat SETS 

KW VOLTS MAKE MODEL RPM YEAR 
2—500 120/240 General Motors be 8-278-A 720 New 
2—300 120/240 General Motors 450 6-278-A 750 New 
1—275 120 Cooper Bessemer 440 FS-8 800 New 
2—250 120/240 Enterprise 450 DSG-8 450 New 
3—100 120/240 Superior 150 GDB-8 1200 New 
1— 90 120 Winton 140 144 1200 1939 
2— 60 120 General Motors 90 6-71 1200 1943 
3— 15 120 Hill 30 4C 1200 1940 
2— 12 120 Hill 25 4R 1200 1939 
2— 10 120 Hill 20 4R 1200 1940 


WRITE—WIRE—PHONE 


| M AKER CoO INC. business 


ESTABLISHED 1898 
(NEW YORK 7, NEW YORK 
4 |PHONE: WOrth 2-0455 DIESEL POWER 
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FREQUENCY CHANGERS 


1—2150 KVA G.E. 25/6242 cy. 750 RPM. 
i—1875 KVA G.E. 25/60 cy. 300 RPM 
1—1250 KVA West. 25/60 cy. 300 RPM 
2—1000 KVA G.E. 25/60 cy. 300 RPM 
i—1000 KVA Al. Ch. 25/62 cy. 375 RPM 
i— 938 KVA West. 25/622 cy. 750 RPM 
i— 600 KVA G.E. 60/25 cy. 300 RPM 


TRANSFORMERS—1! Ph. 60 Cy. 
4— 6667 KVA G.E. 79660/138,000-34500 V 
4— 333 KVA Al Ch. 44000-13200/23000Y V. 
3— 150 KVA G.E. 33000-11000 V. 


3— 50 KVA G.E. 33000-2300 V. 
2—10000 KVA West. 26400-4580 V. 3 ph. 


i -23000 V. | ph. 
3— 150 KVA West. 7200 /12470Y - 1207240 Vv. 
2— 1500 KVA West. 4000-2300 V. 3 ph. 

i— 300 KVA West. 450-100 V. 


OIL CIRCUIT BREAKERS 


2— 800 A. 87 KV A.B.B. AF22 Outdoor 
2— 800 A. 73 KV G.E. FHK039 Outdoor 
2— 400 A 25 KV G.E. FKOI36 Outdoor 
2—1000 A. 23 KV Kelman CB76 Outdoor 
4— 600 A. 15 KV G.E. FHK0139-24BS Outdoor 
i— 600 A. 15 KV G.E. FK037 Pole Type 
i— 600 A. 15 KV West. 0-22! Outdoor 
2— 400 A. 15 KV G.E. FHK0I36 Outdoor 


TURBINE UNITS—69 Cy. WATER TUBE BOILERS 
KW General Electric Cond. 2—1409 HP B. & W. 650-Ib., Stokers 
1—3750 KVA Westinghouse Extrac. 612 HP Stirling 200-Ib. 
: i—3125 KVA General Electric Cond. 2— 560 HP Erie City 460-Ib. 
3—3125 KVA General Electric Extrac. i— 519 HP Titusville 200-Ib., stoker 
i—2500 KVA General Electric Cond. 5— 492 HP Heine 180-ib., Stokers 
1—1875 KVA Westinghouse Cond. 2— 481 HP Springfield 225- te Pulverizer 
1—1875 KVA Westinghouse Non-C. 2— 469 HP B. & W. 425-Ib., Pulverizer 
i—1563 Westinghouse Extrac. 2— 323 HP Springfield 225- Ib., Stokers 
4 KVA General Electric Gond SYNCHRONOUS MOTORS 
fs = eneral Electric Cond. YNCHRONOUS MOTOR 
225 KVA General Electric Non-C. 1—100 HP Al. 60 ey, 2300 REM 
D. C. TURBO UNITS ing 
pt 1—250 KW Westinghouse 120/240 V. 1—300 HP West. 60 cy. 2300 V. 900 RPM 
- i—i25 KW General Electric 125 V. i—250 HP Al. Ch. 60 cy. 550 V. 257 RPM 
i— 75 KW General Electric 125 V. i—200 HP West. 60 cy. 2300 900 RP 
i— 50 KW Westinghouse 125 V. i—100 HP G.E. 2300 V. 240 RPM (Super) 
ce STEAM ENGINE UNITS—60 Cy. INDUCTION MOTORS—60 Cy. 
i—900 KW Hamilton Uniflow 3—6000 HP G.E. 2300 V. 90 RPM 
!—750 KVA Chuse Uniflow i—1000 HP West. slip ring 2200 V. 360 RPM 
i—500 KVA Chuse Uniflow i— 800 HP G.E. sl. rg. 2200 V. 450 RPM 
i—375 KVA Harrisburg Uniflow i— 500 HP G.E. > . 2200 V. 3600 RPM 
i—325 KVA Skinner Unifiow i— 400 HP G.E. cage 2200 V. 600 RPM 
—30 nner Uniflow — si 
725 KVA Skinner Uniflow q. cage 220 V. 3600 RPM 
MOTOR GEN. SETS 
i—1500 KW Allis Chal. 600 V. DC, 60 cy. 
D. C. STEAM ENGINE UNITS i—1000 KW Gen. Elec, 600 V. DC,’ 60 cy” 
1—600 KW Ames Unifiow, 250 V. i— 400 KW Allis Chal. 275 V. DC, 25 ¢ 
1—500 KW Ames Uniflow, 250 V. 2— 300 KW Allis Chal. 275 V. DC, 25 cy. 
| 1—400 KW Ames Uniflow, 250 V. i— 300 KW Westinghouse 250 V. DC, 60 cy 
: 1—350 KW Ridgway Unifiow 250 V. i— 250 KW Allis Chal. 275 V. DC. 25 cy. 
q 1—300 KW Skinner Uniflow 275 V. i— 100 KW Westinghouse 125 V. DC, 60 cy. 
ay ; DIESEL ENGINE UN!TS i— 50 KW Westinghouse 250 V. DC, 60 cy. 
4 1600 HP Gen. Motors, 2400 V. 60 cy. gen. 
ny i— 625 HP Worthington, 240 V. 60 cy. gen. ROTARIES—60 Cy. 
t i— 440 HP Nordberg, 250 V. DC gen. 1—2000 KW Allis Chalmers 600 V. 
2— 400 HP LeRoi, RXISV, aigrertine) eng. only i—2000 KW General Electric 600 V. 
i— 375 HP Molnt. & Sey., 240 V. 60 cy. gen. 2—-1750 KW General Electric’250 V. 
i— 300 HP Mcint. & Sey., 480 V. 60 cy. gen. 2—1500 KW Westinghouse 250 V. 
2— 250 HP Gen. Motors, 460 V. (0 cy. gen. i—1000 KW Allis Chalmers 600 V. 
i— 150 HP Buckeye 400 RPM —- —_ i— 750 KW Westinghouse 275 V. 
2— 125 HP Winton, 240 V. 60 cy. gen i— 750 KW General Electric 600 V. 
is KW Buda 6DTG- 317, 3- 6- 127/220 Vv. i— 500 KW General Electric 275 V. 
6— 15 KW Int. Har. UD-6, 3-60-127/220 V. 4— 500 KW Westinghouse 275 V. 
PARTIAL LIST — WE HAVE ALL CLASSES OF POWER EQUIPMENT 


BREW. WOLTMAN & Co. INC. 


50 Church Street York City 7, 


POWER PLANT EQUIPMENT 
Special Offerings 


TURBO-GENERATORS = AIR COMPRESSORS 
1—2 ° 
13000 KW. 600 V. Ext. | 1159 Kw. 480 V. 
Pi 2— 96 KW. 220 V. Uniflow | '— otor 
va 1—2500 KW. 2300 V. Cond. 1—1972 CFM 100¢ 
“y 1—1250 KW. 2300 V. Cond. 
i é 1—1250 KW. 480 V. Cond. 1—375 H.P. with gears 1—1300 CFM 504 Steam 
3 pai 1—210 H.P. Terry 2508 1—1700 CFM 100% Steam 
1—1000 KW. 2300 V. Cond. 5— $6H.P. 1600 RPM, new 00g 
1— 750 KW. 480 V. N.C. 1— 600 CFM 350% Steam 


I— 500 KW. 600 V. N.C. 
1— 500 KW. 600 V. Cond. | 11390 H.P. 400% Coal 


1—1000 CFH 3000¢ Belted 


1— 500 KW. 240 V. Cond. PUMPS 
2— 100 KW. 115 V. DC. | H.P. 160% Coal 1—Vacuum, Size 14"x22"x24" 
1— 360 H.P. 190% Coal Steam Driven 
: 2— 310 H.P. 250% Coal 1—3000 GPM 65’ Head, 
ENGINE GENERATORS | 100 HP. 100¢ Oil Motor Driven 
2—600 KW. 2300 V. Uniflow | 2— 175 H.P. 200% Oil 1—600 GPM, 162’ Head 
1—400 KW. 440 V. i— 200 H.P. HRT 160¢ Motor Driven 
Write or wire for additional data and prints. 


A. LEE ELLIS CO., U. S$. Mchy. Bldg., Boston, Mass. 


The buyer Must Be Satisfied—Always 


FOR SALE 


6000 G.P.M. 33° Hd. Cent. Pump 


Pumps 
30 H.P. Buffalo size 7E Blowers 
2—6" Blackmer Rotary Pumps 


UPERIO 


EQUIPMENT CO. 


FIRE PUMPS 


850 C.F.M. 100 Ib. duplex Compressor 
7"x8" & 8x10" Goulds Triplex 


6000 Ib. Press. 28 C.F.M. Compressor 
#60 Double bail bear. Paddle Blower 


138 Grand St. N. Y. C. 


BOILER TURBINES 


2—400 H.P. Erie 
OHIO, PENN’A & ASME stamping. 
& ASME stamping. 


turbo’s, Board boilers. 


, immediate delivery. 


H. P. BREARLEY 
3423-91st Street 
Jackson Heights, N. Y. 


City, type-E, stokers, 

2—400 H.P. Springfield, oil burners, N. J. 
2—25,000#, per hour, 425#, 650 T.T. boiler 
& turbine complete plant (1) 1500 KW. 
bleeder, (1) 1500 K.W. back pressure 


1—625 & 1—1000 K.W. turbine units com- 
lete with switch boards, seen operat- 
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| 
VA West. 26400-2300 V. 3 ph. 
VA G.E. 22500-550 V. | ph. 25 cy. 
VA West. 26400-4150 V. 
VA G.E. 24000-11500 V. 3 ph. 
VA G.E. 23000/11500-575 V. 
VA West 23000-2300 V. | ph. 
VA Pitts. 13200-4600 V. 3 ph. 
VA West. 13200-4580 V. 3 ph. 
KVA West. 13800-2400 V. 3 ph. 
KVA G.E. 13800/27600-2300 V. 3 ph. 
KVA G.E. 11500/23000-575 Vs 
| | 
i 
3 
| 
R 
4 
Jae 625 KW. 2300 Vv. Cond. 1—5000 CFH 6004 Belted 
E 
ing 
284 


q) 


DIESEL ENGINES 
FOR SALE 
1—60 HP Chicago Pneumatic, horizon- 

tal, semi. 
1—75 HP F-M full diesel. 


2—100 HP F-M, 2 cylinder, vertical, 
semi. 


1—200 HP Worthington, 4 cylinder, full 
diesel. 
Several with 
A.C. Generators, 240/480 volts. 


We buy and sell all types of Pumps, 
Compressors, Boilers, Processing Equip- 
ment and Conveyors. 


LOU COHEN 
PUMP & MACHINERY CO. 


715 Howard Street St. Louls 6, Misseurl 
Telephone: GArfield 4290 


DIESEL 
GENERATING UNITS 


—450 HP new Fairbanks Morse Model 32 
E 14 300 RPM Diesel engines each with 
375 RPM 2400 volt 3 phase 60 cycle al- 
ternating current generator. For imme- 
diate shipment. 

2—720 HP Fairbanks 6 cyl. style M diesel 
generating units, 2400 volt 3 phase 60 
cycle, also 

1—840 HP Model 33, with generator and 
auxiliaries. This is complete diesel 
generating plant with all auxiliaries 
located in southwest. Will be sold as 
single units or as complete 2280 HP 
station. Ready for immediate delivery. 

1—1600 HP General Motors 16 cyl. diesel 
generating unit, 720 RPM. Like new, 
immediate delivery. 


Also many other sizes 
Send us your inquiries 
BEESON BROS. ENGINEERING CO. 


1400 No. Spring St., Los Angeles 12, Calif. 
Phone: Capitol 1-9156 


by 
MOTOR-GENERATOR SETS 
250 VOLT 
400 GE 600 cy. syn. 
400 GE 1200 60 cy. syn. 
300 West 720 60 cy. syn. 
200 GE 1200 cy. syn. 
150 West 850 60 cy. sq. cg 
150 Al.-Ch 500 25 cy. rot 
125 Hertner 1200 60 cy. syn 
100 1200 3 wire 60 cy 
100 GE 750 25 cy. rot 
75 GE 1200 cy. syn 
50 West 1200 60 cy. sq. cg 
40 GE 1800 60 cy. syn 
25 GE 1800 cy. sq. cg 
15 GE 1200 60 cy. sq. cg 
15 GE 750 25 cy. sq. cg 
10 West 900 60 cy c ae 
5 Rel 1800 New VS aa 
3 Rel 1800 New VS ae 
125 VOLT 
KW. Make Speed Drive a4 
200 GE 750 25 cy. syn. 


INDUSTRIAL 


ETROPOLITAN 


PLUMBING SUPPLY CO., INC. 
Power Plant Valves and Engineering 
Specialties for Oil, Steam, Gas, Air, 
Liquids and Chemica Is. 

Jenkins, Fairbanks, Sarco, Powell Valves 
and surplus. 

Large Complete Stocks Yb to 24” 
313 E. 31st NEW RK CITY 
Call MUrray Hill bee 06 
For Hourly Nationwide Shipments 


SKETON PIPE & FITTINGS 


. 

60 cy. sq. 

50 Sprague 900 60 cy. “4 

50 E 750 25 cy. sq. 

50 West 750 25 cy. sq. 

35 West 750 25 cy. sq. 

35 Sprague 750 25 cy. sq. 

25 West 1800 cy. sq. 

20 West 60 cy. sq. 
12 GE 1800 60 cy. 3 wire 
10 GE 1800 60 cy. 3 wire 

5 Reliance 1800 new 


‘Low Voltage and 125 V and 600 V Sets also in Stock 


FOR SALE 
i—125, 156, 250 & 600 HP Slip Rg. Motors 
i—10, 20, 60, >. 150 & 250 HP Squirrel Cage 
—— & 168 KW AC Skinner Unaflow Units 


'—200 KVA Gen. D/c F-M Full Diesel Eng. 
i—30 Ton Gas Stdg. Ga. Locomotive Crane 


& P. MACHINERY CO. 
6719 Etzel Ave. St. Louis 1, Mo. 


built in our shops TRANSFORMERS, 

and guaranteed on o BOUGHT AND SOLD 
same basis as new 

equipment.” Ask for catalog P-100 


DIESEL UNITS 
625 H.P. Cooper Bessemer 240 V.—D.C. 
300 KVA Fairbanks Morse 2400 V. 
2—100 KW Pneu. Vv. D.C. 
300 Sulzer 240 


192 KW Mcintosh Seymour 2 Vv. 
Ww 


2300 V. 
2—11,500 & 20,000 Gal. Steel Tanks. 
R.C. STANHOPE, Inc., 60 E. 42nd St., N. Y. 17, N.Y. 


N.Y. 
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ELECTRIC EQUIPMENT CO. 


ROCHESTER 1,N.Y. 


= 
0 West U 60 cy. syn. 
1 125 900 60 cy. slip A 
V V 100 West 1200 60 cy. syn. 
: 
al 
fab 
H 
i ||| 
H 
| 
—— 
; 
2s 


Rettig Rein Buying * Selling Rental 


| 
318 W. CERMAK RD. 


ILL, PHONE CANAL 


MOTOR GENERATOR SETS 40 GE, MT 440 860 150 G.E. IK 440 7 TRANSFORMERS 
KW Make AC 35 G.E. 1200 125 Al. Ch. Ca 435 KVA Make Pri. Sec. 
1000 G.E. 3/60/2300 35 ¥F. Morse 1800 100 Al. Ch. AR 2200 10000 Pitts. 13200 460 
800 Westg. /60/13200 240 35 G.E. M 220 900 100 G.E. IK 440 3000 G.E. 6 480 
500 G.E. / 25/6600 50 35 G.E. M 440 1140 75 Al. Ch. AR 200 1 1000 A.C. 1 440 
300 G.E. 60/2300 250 35 Westg. CW 1200 75 G.E. KT 00 870 667 G.E. 34650 240/480 
300 G.E. /607 440 250 30 Ideal AV 220/440 1160 50 Valley S 220/440 1750 G.E. 3 240/480 
200 G.E. 60/2300 250 30 Star /440 920/360 50 estg. cs 440 870 250 G.E. /440 
100 G.E. /60/2200 250 30 G.E. MT 220 570 50 Howell K 40 500 200 G.E. dry 116/230 115/230 
90 G.E. /60/2300 60 25 G.E. 220 40 Lincoin 220 850 100 Westg 40/480 120/240 
75 Westg. 2300 Gen. 110 2 G.E. IM 220 855 40 Cr. Wh. 220 1800 75 Westg 10 122/244 
75 Westg. 3/60/220 250 2 G.E. IM 440 855 35 Al. Ch. 40 480 37} Pitts. 900 115/2 
75 Westg. /60/220 2 1 Westg. CW 440 600 35 G.E. IK 440 1200 37} Moloney 240/480 120/240 
60 Al. Ch. 60/2: 110 1 G.E. ITC 440 920 35 G.E. I 20 900 374 Sorgel 40/480 120/240 
60 Cr.Wh. 3 230 10 MT 220 1145 35 Al. Ch. 440 680 30 Kuhiman 230 
50 Cr. Wh 1 G.E. 440 600 35 G.E. I-10 40 680 20 § el dry 440 110/220 
40 Imperial 70/320/440 250 5 G.E. IM 220 820 30 G.E. KT 220 600 15 2100 
20 Al. Ch. 5 2 GE. 220 855 30 G.E. KT 440 865 15 1 d 440 110/220 
20 Bullock 100/440 125 2 GE. MT 220 855 30 Al. Ch. 440 860 10 Sorgel dry 440 110, 
18 Cr. Wh. 60/220 24 2 Westg. CW 220/440 1130 25 Howell sc 220 600 6 Kubiman 100 20 
15 Columbia 3/60/440 4 2 GE. MT 220 850 25 G.E. 220 900 6 Sorgel 140 20 
15 Hertner /60/220 90/180 G.E. MT 220 1080 25 Star 440 800 5 > 460 115/230 
14 .E. /60/2: 125 G.E. MT 220 1080 20 Lincoln 220 50 . 5 Moloney 460 115/230 
12, GE. Balancer 125 G.E. MT 220 1095 20 G.E. KT 440 70 5 Pi 4 110/220 
10 G.E. /60/220 2 G.E. MT 1095 20 G.E. KT 40 70 3 G. 220/44 55/110 
s Hertner /60/220 90/180 G.E. MT 220 845 20 Fynn W. 440 200 3 GE. 220/440 65/110 
7 G.E, /60/440 G.E. MT 220 870 20 G.E. KT 220 750 3 GE 4 55/110 
5 Hertner 3/60/220 90/180 Wagner BR 220 850 26 GE. KF 70 24 Al. Ch 2 220 
4 Hertner /60/: 90/180 Cont. SN 208 1720 20 Howell cs 200 5.75 G.E. 440 655/110 
3 G.E, /60/220 11 1/4 G.E. A-2 220 1800 20 Hertner MO 440 200 5.0 G.E 440 55/110 
G.E, A-2 220 1800 20 Westg. cs 440 60 3.75 G.E. 4 55/110 
20 G.E. K 40 20 2.00 G.E 230 115 
SLIPRING MOTORS 20 Westg. cs 440 60 
HP Make Volts Speed 15 L.A. os 440 740 SETS, GAS & 
1000 Westg. nee 2300 360 SOUFEREL CAGE MOTORS 15 G.E. KT 440 KV. Current peed Ty: 
600 G.E. P HP Volts 7 * 3/60/2207440 600 Diese) 
275 Ch. 440 1170 1000 one 300 509 pecial. 62 127/220 1200 Diese} 
G.E. IM 6550/2200 700 F.. KF 2300 1800 3—Alike PHP 900 3/60/127/220 1200 Diesel 
100 Westg ert. 2 1200 350 estg. cs 2200 3560 motors, 3 phase, 60 cycle, Lows 440 31} 3/60/208/120 1200 Gas 
100 Westg. HF 220/440 200 Eincota IV 440 600 volts, 970 RPM, i » com- 31; 3/60/208/120 1200 Gas 
.E. MT 4 200 440 1200 plete with Cutler-Hammer variable 15 110 DC 1000 Gas 
40 GE MTC 220 1160 150 Howali 440 1770 speed controllers. 73 = 1/60/115 1800 Gas 


MOTORS—-M.G. SETS—CONTROL 


In Stock—Immediate Shipment—Rebuilt & Guaranteed 


230-VDC. CRANE & MILL MOTORS 
P. Ty, R.P.M. 


Six oy 

C.0.-1803 
MD-101 

C.0.-1805 

M.D. (C.P.) 

C.0.-180 

B. 


MD-103 (B.X.) 
SWS-15 

HK 


-1828 (C.P.) 
K-8 

K-7 

D.W. 

MD (C.P.) 


oes 
Se 


Soe. 


~ 
& 


D-105 ( 
1830 ( 


8 


575/ 


Wesignee MTA-2 B 
ALL” SER EPT WHERE (C.P. 
COMPOUND YWOUND) B B.X. BACK AXLE 


230-VDC. (Variable Speed) 


Make Windin: R.P.M. 
52225 / 


oT. STREET... 
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620/520 
625/500 
500 


C.0.-2506 650 

500 
525 
K-10 740 


6500/1500 
450/1350 
450/1800 


650/ 


SK-131 


RLC-702 SH. 250/1000 
RF-13 SH. 250/1000 
RF-14 SH. 250/1000 
= (3) with G.E. Type 
CR-2251 aner Control Complete with Rheo- 
stats and Resistance for Shunt Field and 
Armature Regulation. 


Reliance Motors, 230-VDC., Shunt 
Frame 1050-T, cont. duty, 400/1200- RPM. 
(1)—150/188- Electro Dynamic Motor, 230- 
., Frame 75-S, cont. duty, comp. in- 
terpole, 250/500-RPM., with Monitor Con- 
trol Panel, non-rev., 4-step acceleration, 
eae built into back of panel all pro- 


(1) 200/260. HP. Reliance Motor, Frame T-2600, 

interpole, cont. duty, 230-VDC., / 
800-5 RPM., complete with control. 

We can supply control for any of the above 230- 

VDC. Motors consisting of Rev. or Non-Rev. 

with Resistors, or complete with Automatic 

pone I with contacts for necessary steps of ac- 

era 


SLIP RING MOTORS 
(CONSTANT DUTY) 3-PHASE, 60-CYCLE 
(2-PH) 


. Chal. 
tarting Duty & rim: Control 
Duty & Auto Speed Regulating Control) 


SQUIRREL CAGE MOTORS 
220/440-V., 3-PH., 60-CY 


PHILADELPHIA, PENNA. 
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> | 
a 835 (1 Westghse SK-70 SH. 600/1800 
700 Westghse SK-60L CPD. 1300 
3? 8 Westghse SK-100L SH., 1200 
GE. RF-10 SH. 1600 
EL Dy. 748 (115-Volty’ 30/1000 
925 (1) 10 § SH. 250/1000 
9 675/500 SK-00 SH. 400/1600 
RF-10 SH: 6550/1650 (1 
| 800 (1) 10/16 Ai Chal. EB-100 SH. 8785/1725 (1 
1) | 345 1)-15 El. Dy. 55 SH. 600/1200 1 220 G.E. MT-326 
Lar 1) : 850 4 19 Westghse SK-100L SH. 600/1200 1) 30 440 Ail. Chal. S.R. 860 
so) 20 GE. RF-12 SH.  400/1200 (1) 38 1.M. 1200 
1) 20s GE. RF-12 8H.  400/1600 (1) 50 440 ‘GE. MT-353 900 
i 1) (1) 25 G.E. RF-13 SH. 400/1200 (2) 60 2300 C.W. S.R. 700 
. 40 Chal. 
(1) 400 440. «GE. MT-412 600 
( (Starting Duty & Primary Control) 
( 
1) 750 
( 
(Starting 
| P. H.P. Make Type R.P.M. 
GE. KT-1800  600/1800 
G.E, RLC-1ll 8H. 500/1 
) G.E. CR-3 SH.  —_500/1500 20 Allis Chal. 8. CG. 1130 
Reliance T-14 SH. 1200/3600 20 G.E. 565 
G.E. R.C.-5-4 CPD. 600/1000 1) 25 F.M. H-i 00 
GE. RLC-115 SH. 250/100 1) 25 GE. KT-322 
) GE. RF-0 SH. 1) 25/12 Westghse CS.404 —1730/880 
he Westghse SK-33 SH. 1150/1650 1) 60 G.E. F.T.-527 3600 
GE. RF-@ SH.  460/1350 1) 75 GE. 
3 


MOTORS 
3 phase—25 cycle—220/440 volt 


H.P. Make Egpe Frame RPM 
West. 750 
West. cs 750 
West. cs 750 
West. cs 453 750 
West. cs 453 750 
G.E. KT 948 1430 
G.E. KT 948 1430 
G.E. KT 948 1430 

0 G.E. KT 312 750 
56 GE. I Form K 750 
5 West. cs 573 750 
20 West. cs 730 
5 West. cs 730 
40 G.E. I Form K 750 
75 G.E. I Form K 500 
00 G.E. I Form K 750 
00 West. (2200 v.) CS 871.52C 1460 
25 West. (S. R.) Cw 480 
50 G.E. I Form K 365 
50 G.E. (2200 v.) I Form K 750 
50 G.E. v.) I Form K 750 
50 Allis Ch. Slip Ring 720 
50 G.E. (2200 v.) b.b. 557Y 1470 
00 West. (2200 v.) CS 1013 480 
00 G.E. (2200 v.) I Form K 485 
000 G.E. (S. R.) I Form M 480 
200 West. (S. R.) w 1011 480 
MOTORS 
3 phase, 60 220/440 Volts 

HP RPM Serial No. 

15 200 883285 

15 Westinghouse MS 200 445931 

20 Westinghouse cs 200 2160500 

20 Westinghouse MS 200 050826 

20 Westinghouse cs 800 863526 

20 Westinghouse cs 800 2695044 

( Westinghouse cs 200 2160590 

estinghouse MS 200 82 

estinghouse cs 800 3526 
Westinghouse MS 800 
Westinghouse cs 200 
Westinghouse MS 200 67: 
Wagner BP 200 6 90E 
Westinghouse MS 800 156202 

25 Westinghouse MS 800 1334763 
Westinghouse cs 200 2286768 
Westinghouse MS 200 1197673 
Wagner BP 200 26906 

s¢ Westinghouse MS 200 1197674 

)  Fairbanks-Morse V-H-10D 1800 43476 

4( Westinghouse cs 900 1896969 


HP Make RPM Serial No 
40 General Electric 73318 
40 Westinghouse MS 1506806 
40. General Electric I-K 200 181444 
40 Westi ouse MS 200 10274: 
40 General Electric I-K 800 7331¢ 
40 Westinghouse CCL 800 1 

40 General Electric I-K 200 81444 

50 Westinghouse cs 800 19498 

50 Westinghouse MS 800 1 

$0 Westinghouse MS 200 44 

Westinghouse 2691 a 

50 Generai Electric 1444 

50 General Electric KT-352 720 

50 Allis Chalmers 800 3 

60 ance 200 B11458 

60 General Electric I 800 

60 Westinghouse CCL 800 2 

60  Robbins-Myers K 800 P515362 

60 h 800 C14248 

60 Westinghouse CCL 200 - (25nd 21 

200 v 

60 General Electric 800 

60 Westinghouse CCL 2 

60 Whase. 2200V. CCL 200 54121 

75 Westinghouse cs 800 2134671 

100 Westinghouse CCL 200 

100 Westinghouse CCL 1043213 

100 Westinghouse CCL 800 1043213 

100 Westinghouse CCL 

Vv 

125 Westinghouse 200 2318625 

125 Westinghouse CCL 765231 

125 Westinghouse 200 2318625 

150 Westinghouse 800 2429726 

150 General Electric I-K 200 

150 Whse. 2200V. CCL 720 808349 

150 Westinghouse cs 1800 2429726 

250 General Electric I-K 600 2246834 

230-VOLT D.C. VAR. 

HP Make ype PM 
2 Westghse SK 1150/22 

G.E, RC2: 
G.E,. (2) RA 400/1350 
Westghse SK 450/1 
G.E. () CD55 850/1350 
G.E. cD 850/1350 
G.E. DD55 850/1350 
G.E. cD 850/1350 
% Westghse. 8K 
estg: 450/1800 
34-4 Westghse.. 4) SK 1756/1800 


rague 

Westahse. (2) SK 41500 

Westghee. (2) SK 450/1500 

4-6 Westghse. (4) SK 450/1500 

4-7 Westghse. SK 450/1500 

Star SB3 150 

Westghse. SK 1600/2800 

liance 500/1000 

.E. RF9 4560/1800 

G.E. CD55 760 

% Westghse. (22) SK 5600/1500 

Westghse. SK 5600/1500 

Westghese. 8K 400/1600 

Westghse. 41500 

7 Westghse. (4) SK 1340/2680 

G.E. CVC113 675 

7 G.E. RF10 400/1600 

7h G.E. CD55 750 

10 Westghse. 1200/1800 

10 G.E. LC 750/1200 

10 G.E. (3) LC 750/2000 

10 G.E 425/1275 

1 G.E 400/1200 
1 G.E 1026 


MOTOR GENERATOR SETS 


1—30 KW. Gen. Elec. Generator Type DLC-203, 125 ‘; 


direct connected to 40 HP Gen. Elec. Motor, 3/440/ 
60/720 RPM, with panel board. 


1—10 ss Gen. Elec. Generator Type ML 


direct. connected to 15 HP Lincoln motor, 1760) 
440/ 1200 RPM, with panel board. 


AIR COMPRESSOR 
1—1000 CFM, 125 Ib. pressure Worthing- 
ton feather valve, 2-stage compressor. 
Immediate delivery. 


2—5000 CFM. Worthington 45# low pressure. Com- 


H 


124 CHURCH ST. 
CL. 


plete with 500 HP. Gen. Elect. Synchronous 
motors. 3 Ph 25 Cy. 2300 Volts. 
PRIMARY CONTROLS 


=~ fam, Conrad-Schweitzer 3 Pole Fused Load 
rea) 
50 HP. ‘Westinghouse oil type magnetic contactors, 


r. Square D. oil type magnetic contactor. 
3700/2300 


BUFFALO, N. Y. 
4758 
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REBUILT POWER EQUIPMENT 


ALTERNATING CURRENT MOTORS 
3 ph., 60 cy. 
Volts R.P.M. Type 


220 1300 
235 Northwestern 440 
Wes 220 1130 CS Sq. 


7 220 1160C—Sa. tons 

1 Tous Allis 220/440 1730 FX Sq. Cage 

25 is Chal. 220 685 os Be. Cage 

100 Wh 200 700 

100 nn Wetschel 220/440 900 N Sq.Cage 
200 Allis Chal. 2200 505 

400 Westg. 2200 435 Cl y Slipring 

COMPRESSORS 


2—-315 cu. ft. 100% pres. Ingersoll Rand Models 315 
and 315A Portable Air Compressors with 105 
on Waukesha Oil Engines complete with acces- 
sories, 


1—610 cu. ft. 100% pressure Burry Horiz. Compressor. 


VARIABLE SPEED MOTORS 
230 VOLT D. C. 


Ma M. Type 

15 Reliance /1800 
15 Westg. 75/1600 SA 
10/15 Electro Dy 600/1200 
10 800/1600 
10 Cr. Wh. 690/895 CMC 
0 J. C. Curran 950/1230 
10 G.E. 625/1250 LC 
10 Westg. 00/1 SA 

Westg. 650/1300 
4 G.E. 50/1700 C-8 
3 G.E. 400/1200 RLC-114 
3 Roth 


SERIES WOUND MOTORS 


H.P. Make Volts R.P.M. Type 

40 7.E. 20 385 CO-2004 

35 Westg. 230 9D 

Shaw 230 485 L2F 

15 Westg. 220 650 L 

15 Cr. . 220 270 M 

10 Westg. 230 7 MT-00 
7% Westg. 230 975 
3% Westg. 230 1200 LM 


230 VOLT DC MOTORS 


H.P Make R.P.M. Type 
Triumph 625 14-F 
\% Bodine 3400 
4 Master 3450 DM 
J Louis Allis 1750 NA 

estg. 1180 cD 
Rob. & Myers 3400 
% Westg. 975 8 
4 E. 850 LC-8 

1 Cr. Wh. CM 

1 Northern 1475 

15 Allis Cha) 

2 Westg. M 

2¢ Westg. 975 8-6 

25 G.E. 6. MD 

25 Westg. 82 8K113 

40 Westg. 935 8-8 


D. C. CLARK CONTROLLER 


1—250 HP Clark Vari Time magneto controller 230 v. 
DC reversing, used for plugging service, Can also 
be used for non-reversing. 


WRITE, WIRE OR PHONE YOUR ELECTRICAL NEEDS—SEND FOR STOCK LIST. LIST YOUR IDLE EQUIPMENT WITH US 


Duquesne Electric & Mfg. Co. Pittsburgh 6, Pa. 


READY 
TO SHIP! 


MOTOR GENERATOR SETS— 
250 & 500 V. D. C. 


1—65 KW. 125 v. DC General Electric Generator dir. 
driven by a 160 HP. 1200 rpm. 2200 v. AC Motor. 

1—40 KW. 1150 rpm. 250/275 v. type SK La 
Generator dir. con. to a 220/440 v. AC Moto’ 

1—30 KW 250 v. DC generator direct driven “y 48. 5 
HP 1750 rpm. 220/440 v. 3/60 Westg. Motor. 
2—20 KW 1700 rpm. 250 v. Westg. SK gens. dir. 
driven by 30 HP 220 or 440 v. 3/60 cy. motors. 
1—3 KW 1350 rpm. 250 v. type 8 Westg. Gen. dir. 
conn. by coupling to HP 1350 rpm. 110 ¥. 

Westg. Mtr. 


INDUSTRIAL TRUCKS 


5—Automatic type LO-5 Low Lift Trucks capacity 
5 ton, platform type. Equipped with towing 
coupler and bumper for pushing cars. 

6—New 4 ton Yale & Towne model Y8W Multi- 
Stroke Hand Lift Platform Trucks, 


PUMPS 


1— 135 gpm. 53 ft. head Allis Chalmers Pump. 
1— 400 gpm. 90 ft. head Allis Chalmers Pump. 
1— oe gpm, 123 ft. head Morris Machine Works 


1— 600 gpm. 32 ft. head Dayton Dowd Pump. 
1— 750 gpm. 20 ft. head Dayton Dowd Pump. 
1— 750 gpm. 70 ft. head Dayton Dowd Pump. 
1—2000 gpm. 170 ft. head De Laval Pump. 
1—3500 gpm. 130 ft. head De Laval Pump. 
1—4000 gpm. 90 ft. head De Laval Pump. 
1—5600 gpm. 143 ft. head Alberger Pump. 
1—8000 gpm, 100 ft. head American Well Works 
Pump. 
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TARENTUM PRODUCTS CORPORATION 


TARENTUM, PENNSYLVANIA 


Offers for sale the following equipment: 


DESCRIPTION OF 
TURBINE GENERATOR 


This is General Electric alternating 
current generator #636889 type ATB 
2-2500-3600 Form I 620 amp 2000 KW 
2300 V. 3600 RPM Direct connected 
to one General Electric DC Excitor, 
#62196, type ED-2-17-36 Form T 125 V. 
136 amp 3600 RPM Driven by one Cur- 
tiss Steam Turbine #13802 2000 KW 
3600 RPM Form G 140 lb. steam with 
condensing pump. 


C. H. Wheeler Mig. Pump #12394, 
driven by one G.E. Induction Motor 
411304249 type KT 180-4-742-1800 Form 
C 2200 V. AC 3 ph 60 cy. Complete 
with G.E. Starting Compensator CR 10 
type NR 1606 Form H 2 PL 220 V 3 ph 
60 cy. and one Bulldog Electric Switch 
53322 D. 


This Turbine Generator outfit is com- ; 
plete with C. H. Wheeler Surface Con- ; 
densor, and all necessary meters, i a oe 
switch gear and voltage regulator. 


Contact Mr. J. V. Mason, Tarentum 1470 


POWER PLANT EQUIPMENT CO., INC. 


Worthingt 
ata ar . 
625 KVA Wohse. 480v., 250% (Bleeder) KVA GE, 62/2 KVA G Vertical v. 3 wire-Ames 
928 Elliott 480 v. Cond.) (2) 118 240/480 v.—400 200 ‘cw 250 v.-Erie Ball 4 v. 
250 KVA (2) GE 480/240 v. (Non-Cond.) MISCELLANEOUS 
(en Cont.) STEAM ENGINE UNITS (A. C.) 500 H.P. (4) Sterling 200# 


110 KVA Al. Chal. 220° *Non-Cond.) Surface CONDENSER—4100 


400 KV Costes TRANSFORMERS 3-333 KVA GE 2400-240/ 


DIESEL UNITS 30 KVA GE-Ames Unif 20 

Fairbanks M 187 Wahs “AMES Unif. Vertical 300, KVA ‘and Wha. v. 
n 

700 KVA, 800° KVA, 250 KVA, 65 KVA, 40 KVA 79 KVA Al. Chale 4 it Unif. 300/4000 v. 50 KVA 3 ph. 33,000/66,000- 


OFFERS 


Rebuilt and Sold with a Standard New ites 


IND. FREQUENCY CHANGERS SETS 


ALL SIZES, VOLTAGE 
3 ph. 60 cy. A. C. Motors 


AND CYCLES 
3 ph. 25 cy. Motors 
TRANSFORMERS LARGE STOCK 125 Volt D. C. Motors 


D. C. GENERATORS ALL VOLTAGES 230 Volt D. C. Motors 
CONTROL EQUIPMENT pes eid 550 Volt D. C. Motors 
WRITE OR WIRE YOUR INQUIRIES 


BERGER BROTHERS Electric Motors, Inc., 395 STATE ST., ROCHESTER 4, NEW YORK 


PUT ALL IDLE EQUIPMENT TO WORK. SEND YOUR LIST FOR PROMPT ACTION 


MOTOR GENERATOR SETS 
ALTERNATORS ALL FREQUENCIES 
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SLIP RING MOTORS 
3-PH., 60 Cy. 
HP Volts Make Speed 
900 2300 G.E 900 
600 2200 G.E 720 
500 2300 G.E 900 
300 440 Al. Chal 900 
250 2300 G.E. 600 
350 440/550 G.E. 600 
200 2200/440 G.E. 600 
150 2200 G.E. 450 
150 2200/440 G.E. 600 
150 440/220 G.E. 1200 
125 440/220 Whse. 1200 
125 440/220 G.E. 1200 
125 440/220 G.E. (Hoist) 900 
100 440/220 G.E. MTC 900 
100 440/220 Whse. 1200 
100 440/220 G.E. 1200 
80 440/220 G.E. (MTC) 900 
75 2200 Al. Chal. (new) 900 
75 440/220 G.E. (MTC) 600 
75 2200/440 G.E. 1200 
50 2200/440 G.E. 600 
75 550 G.E 900 
40 2200 Whse. 900 


OUTDOOR OIL CIRCUIT 
BREAKERS 


1—N FK, 136-132 
on 25,000 Volt 


interr 
KVA, Se 


etc. 
1—New 25500 amp., DA 75, Whse., 3 
pole, air type circuit breaker 


SYNCHRONOUS MOTORS 


3-PH., 60 Cy. 
500 440/220 v., G.E. Ts 900 
475 /2300 v. Cr. Wh. 900 
300 440/220 G.E, ATI 600 
300 4150/2300 Cr.Wh. SYN 900 
300 2200 Whse. G 720 
300 440/220 Ai. Ch. 600 
250 - 4000/2300 G.E. TS 1200 
240 2200 G.E. ATI 600 
200 4150,'2300 G 1800 
200 2200 G.E, ATI 514 
150 4150/2300 G 1800 
110 440/220 G.E. TS 1800 
100 440/220 25cy. G.E. TS 375 


A. C. GENERATORS 
1—450 kva., 900 rpm., 440/220 v., GE. 

1—450 kva., 900 rpm., 40 00/2300 Vos Cr. Wh. 
1—300 kva., 900 rpm., 4000/2300 v., Cr. Wh. 
1—300 kva., 600 rpm., 440/220 v., G.E. 
1—225 kva., 690 rpm., 440/220 v., G.E. 
1—190 kva., 514 rpm., 220/440 v., G.E.- 
1—150 kva., 900 rpm., 440/220 v., G.E. 

1— 98 kva., 1800 rpm., 440/220 v., G.E. 


1— 36 kva., 360 rpm., 480/240 v., G.E. 


CAGE MOTORS 


Speed 
500 Type 
«840.330 IK 900 
400 2200/4 Whse. CS 720 
400 220/440 GE. 600 
400 550 GE. IK 720 
440 GE. IK 900 

200 440/220 Whee. 1200 
GE. 1800 

200 440/220 Ww RP 
200  2200/550 ALCh. AR 900 
150 2200/550 Al.Ch: AR 1800 
150(8) 440/220 GE. KT 1200 
125" 2200 GE. KT 800 
100 440 GE. IK 450 
100 GE. KT 1800 
100 440 Whse. CS 1200 
74 GE. KT 900 

50-2200 Ai. Ch. 720 


MOTOR GENERATOR SETS 
1—150 kw., 250 v., 1200 rpm., GE, conn. to 225 hp, 
2300/440 Poo 60° cy., synchronous motor. 
es kw., 250 v., 900 rpm. Whse., conn, to 150 hp. 


5 kw. ido i800 conn, to 60 hp, 
440/220 v., 60 cy., squirrel ca: 
TRANSFORMERS 
60 Cycle 

3—333 kva., Whse., 13200- Noo v. 
2—333 kva., Moloney, 230/460 v. 
1—300 kva., Whse., 3 Ph., 13800-230 V. 
3—250 kva., Whse., 13, 800- 00. 
3—200 kva., Ptsb., 13200/6600-460 
3—100 kva., G.E., type H 2400-240-4 
3—100 kva., G.E., type H-KDD, 4000, 11980V- 230. 


458 SEVENTH ST. 


HARRY J. RICE pres. 


STEPHEN HALL & CO. 


HOBOKEN, N. J. 


SYNCH. CONVERTERS 


500 KW G.E. 250 D.C. 2300/4000 A.C. 1200 
RPM, 6 PH, 60 CY. 


500 KW WEST. 250 D.C. 2300/4000 A.C. 
1200 RPM, 6 PH, 60 CY. 


MOTOR GENERATORS 


150 KW G.E. SYN. 250 V. 2300 A.C. 900 
RPM, 3 PH, 60 CY. 


150 KW G.E. SYN. 600 V. 2300/4000 A.C. 
1200 RPM, 3 PH, 60 CY. 


Each unit listed above is owned by us and 
is available now for immediate purchase 


WALLACE E. KIRK CO. 


Incorporated 
502 Grant Building, Pittsburgh, Pa. 


APPLICATION ENGINEERS 


DC. 
100 KW. G. Set 220/440 AC 125/250 DC. 
KVA Morse Diesel Set. 

00 KW 480 volt Ridgway Engine Set. 
3500 KW 2300 volt 200 Ib. GE Cond. Turbine. 
150 HP 720 rpm 2200 volt GE Cage Motor. 


HOWARD B. JOHNSON & ASSOCIATES 
53 W. Jackson Bivd., Chicago 4, Ill. 


1—150 K. W. 125 volts 400 RPM Crocker- 
Wheeler compd wound interpole Gen- 
erator to a 4 cylinder, vertical unaflow 
Ames engine. 

1—360 HP ~~ full diesel, Model 2° 
257 RPM with clutch and pulley on one 
end to drive an ice machine or any 
other machine and a 125 KVA, 3 phase, 
60 cycle, 240 volt Generator direct con- 
nected on opposite end. 

1—90 KVA, 3 ph., 60 cy., 2300 V, Fair- 
banks Morse Generator connected to a 
2 cylinder pee Morse full diesel 


type Y, style 

1—156 KVA., 3 B “60 cy., 240 volt, 1200 
RPM, type ATB frame 9635 General 
Electric connected to an 8 cylinder Buf- 
faio my engine. 

1—1000 K.W. 3 ph., 60 cy., 480 volt, 3600 
RPM, General Electric Generator to a 
General Electric turbine 190 lbs steam 
pressure 40 lbs back pressure. 

00 KW, 3 ph., 60 cy., 2300 vit. 3600 
RPM General Electric non-condensing 
Turbo Generator. 


8403 Hegerman St. 


POWER EQUIPMENT 


1—300 KW, 3 ph., 60 cy., 440 vit. 3600 RPM 
Westinghouse Generator only. 

7—S00 amp. 6 V direct current to 3 ph., 60 
cy., 220 vit. General Electric rectifiers. 

1—750 KW Gen. Elec. Extraction type Tur- 
bine 3 ph., 60 cy., 600 vit. 150-175 lbs., 
10 to 20 Ibs. extraction. 

1—100 KW, 125 V, e CD1247 General 
Electric to a 150 3 ph., 60 cy., 


0 
vit. type KS5572 Gen. Elec. induction 
motor. 


1—125 KW, 125 V, type CD1348 General 
Electric to a 3 ph., 60 cy., 220 V, type 
TS9647 General Electric syn. motor. 

1—50 KW, 250 volt Gen. Elec. to a 75 HP 
3 phase, 60 cycle, 440 Vit. General 
Electric motor. 

A large number of new 115 volt direct cur- 
rent ball bearing General Electric mo- 
tors 5 to 20 HP. 

1—1500 KW, 250 vit., 600 RPM Wes 
house rotary converter complete wi! 
transformers and switchboard. 


Send us your inquiries, our stock is continually changing. 


KEYSTONE 
Power Plant Equipment Company 


Phila. 36, Penna. 


STEAM 
PUMPING ENGINES 


1—Snow 8MGD C&FW cr. Com. Opp. Type Cond. 
26x54x17x36, with ay type condenser. 
1—Snow 6 mad. C&FW Cr. Com. Opp. Type Cond. 
20x40x14%x36 with waterworks type con. 
1—Allis-Chal. 4 mgd. cr. com. cond. 
Size 12x28x13x24. All fine cond. 
1—Worth Cr. Comp. Cr. & Fly wheel LDG Meyer 
Valve gear, 1 MGD, size 14x28x9%x18. 


PUMP VALVES 


Birch Valves for all types of reciprocating 
pumps. 


BIRCH MANUFACTURING COMPANY 


1523 Sedgwick St. Chicago 10, Ill. 


MARIEMONT 


—-TRANSFORMERS- 


in operating condition or burnt out. 
giving complete nameplate data and stating condition. 


We Rewind, Repair and Redesign all Makes and Sizes 
ALL TRANSFORMERS GUARANTEED FOR ONE YEAR 


THE ELECTRIC SERVICE CO., INC. 


“AMERICA’S USED TRANSFORMER CLEARING HOUSE” 


Mail us list 


Since 1912 CINCINNATI 27, OHIO 
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MOTOR GENERATOR SETS 
ALTERNATORS, ALL FREQUENCIES 
TRANSFORMERS, LARGE STOCK 
D.C. GENERATORS, ALL VOLTAGES 
CONTROL EQUIPMENT 


Rebuilt and Sold with a Standard New Guarantee 


IND. FREQUENCY CHANGER SETS 


ALL SIZES 
VOLTAGE AND CYCLES 


THE FRED W. KIEMLE CO., 33 N. SUPERIOR ST., TOLEDO 4, OHIO 


Put all idle equipment to work. Send your list for prompt action. 


125 Volts D.C. Motors 
230 Volts D.C. Motors 
550 Volts D.C. Motors 


3 ph. 60 cy. A.C. Motors 
3 ph. 25 cy. Motors 


WRITE OR WIRE YOUR INQUIRIES 


POWER PLANT SPECIALISTS 


fittings including soot blowers etc—unused. 


blowers—all trim and fittings 
at je 3 pole Air Circuit Breakers, 500 amps. 


1—4000 KW. 400 ib, pressure, condensing turbo generator 


SPECIAL OFFERING 


3—1200 HP 600 Ib. Pressure Water Tube Boilers oil burning, superheaters, all trim and 


2—500 HP Babcock & Wilcox Sectional Steel Header Boiler, superheaters, coal burning. 
2—22500 Ibs. per hour, 400 Ib. pressure Water Tube Boilers, oil fired, superheaters, soot 


20—Westinghouse, 3 pole, DK30, 250 volt DC., 300 to 500 oni Circuit Breakers. 


1—3000 KW. 200 ibs, pressure turbo generator, condensing 3/60/2300 volts. 
BOILERS, water tube and portable type, 100 HP up to 2500 HP up to 750 Ibs. pressure. 


Good up to 500 volts, type 


3/ 300/4100 volts. 


NOTE TO READER 


The rapid turnover of our stock has made all types 


324-328 PEARL ST., NEW YO 


Phone—Worth 2-2708—2709—2710 


of TURBO GENERATORS, 
us feel we cannot publish a complete SWITCHGEAR, AIR and OIL CIRCUIT 


list of current offerings. BREAKERS, RELAYS of all types, TRANS- 
State your needs—We will post you FORMERS, PUMPS, 800 VALVES—NEW 
promptly. and USED, up to 1500# pressure, and 


Our present stock consist of over 5000 other items used in Industrial and Power 
items, in our warehouse consisting of Plant Construction. 


HOWE BROTHERS 


RK 7, N. Y. 


TURBO GENERATORS 


1—1250 KW General Electric Turbo-Gen- 
erator, Type ATB, Form HT, 3600 RPM, 
direct-connected exciter, Wheeler Jet 
Condenser. 

1—2000 KW General Electric Turbo-Gen- 
erator, 180 lb. pressure, 3600 RPM 
Generator, Type ATB, 600 Volt AC, 
2403 Amp. with Westinghouse-LeBlanc 
Jet Condenser. 

1—1500 KW Westinghouse Turbo Genera- 
tor with Surface Condenser 4200 sq. ft. 


Republic Textile Equipment Co. 


40 Wert Street, New York 13, N. Y. 
Phone: COrtlandt 7-1591 


REBUILT TRANSFORMERS 
OIL COOLED—SINGLE PHASE 
60 CYCLE—WITH TAPS 


3—2000 KVA GE 13200 /26000 to 2300 V. 
| ae KVA Packard 23000 to 460/340 V. 
2—600 KVA Whse. 3 Ph., 2300 to 440 V. 
1—1200 KVA Whse. 3 Ph. to “2900 Vv. 
1—15,000 Pitts. 3 Ph., 27880 to 4560 Y V. 
4—3333 KVA GE 25 60 cy. 60000 / to 4000/ 
692S5Y/8000/13850 and oil 
100—S50 KVA Whse. 13200 /110/220 V. 
3—750 KVA GE 13200/2300 Vv. 


Philadelphia Transformer Co. 
2829 Cedar St. Philadelphia, Pa. 


DIESEL ENGINE: 280 HP Fairbanks Morse 
ALTERNATOR: Type TGZO Fairbanks Morse 
EXCITER: Type DGZO Fairbanks Morse 


(Write for completg specs.) 


186 KW DIESEL ENGINE GENERATOR SET 3/60/480—300 RPM 


TRANSFORMERS 


REWOUND - REBUILT 
Bought - Sold - Exchanged 


5143 N. 2nd St. 


IRON & STEEL PROBUCTS, INC. ” IN STOCK 
13488 S. Brainard Ave., Chicago 33, Illinois, oe containing IRON or STEEL 1—600 KVA Westinghouse 3 ph. 
1—1000 KVA G.E. single ph. 
2—750 KVA Pittsburgh Single ph. 
TRANSFORMERS 
PURCHASED. 
3—75 EVA Maloney 60 cy., 1 ph. 13200- 200 Auto Boosters 15 and 25 KVA, 208, Zenith Transformer Co. 
260/520 230/240, 3 ph. 
1—250 KVA GE, 60 cy., 1 ph. 7800-460 
1—75 KVA Maloney 460-230/115, 60 136 KVA 4400-110/115/120, 60 cy. nese 
cy.. 1 ph. 1 ph. 


New or used. All types and sizes 


ATLANTIC TRANSFORMER CO. 


TRANSFORMER SPECIALTIES 
Philadelphia, Pa. 


One 75 WMG Set 


75 Volts 1000 Amp. 1200 RPM 
General Electric Factory Built 


ladelphia 22, Pa. 
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NEW ELECTRIC + STEAM EQUIPMENT 


Thousands of items A/C or D/C from 1 to 500 


130 CLINTON STREET x BROOKLYN, N. Windsor 5-1700 


Thousands of Items - A/C or D/C. From 1 to 500 KW 


PUMPS DIESEL ENGINE GENERATOR SETS 


Rebuilt & Guaranteed 


PUMPS—Large stock centrifu- NEW 


gal—turbine—piston. 

STEAM PUMPS—Duplex - Sim- 6—50 or 60 Cycle operation International Harvester, Model UD— 
plex. Reconditioned and Electric starting, radiator cooled engine, for 3 phase, 60 cycle 
guaranteed. operation at 1200 RPM, 127/220 volts: 50 cycle—12.5 KW— 

ILERS ’ ' 230/440 volt. All inclosed, skid mounted, complete instrument 

panel for generator and engine, automatic voltage regulator, 
spare parts and tools. Net Weight, 3460 lbs. 

PUMP & ae COMPANY 3—Buda, Model 6—dtg-317 Diesel engine. 50 or 60 cycle opera- 

tion. 30 KW, 3 phase, 127/220 volts, 60 cycles. 25 KW. 50 

— cycle, 230/400 volts. Automatic voltage regulation. Mounted 


on structural steel skids, all inclosed, complete with electric 
control panel. Net weight 4950 lbs. 


WALTER H. WILMS & COMPANY 
SIETCH IN 2526 Guardian Building Detroit, 26, Michigan 


METROPOLITAN 


PLUMBING SUPPLY CO., INC. 


INDUSTRIAL AND MARIN 3 SUPPLIES 
LARGE SURPL 


STEEL- WROUGHT 1RON- CAST IRON 
BRASS-COPPER-CEMENT LINED PIPE 
© Plant Valves & Engineerin 
Speciaities - ns Fairbanks 
Valves 
313 East sist. Street, N. Y. C. 
HOURLY NATION WIDE SHIPMENTS 
Phone MUrray Hill 3-3 


PUMPS auor AIR COMPRESSORS 
IRON METALS ALL TYPES—CAPACITIES | to 1000 “CFM” 
_ELECTRIC-STEAM-~GASOLINE DRIVEN. Electric- Gasoline ~Steam Driven. 


All Makes — Capacities — For Industrial—Mine Construction. 
Centrifugal — Rotary — Plunger Turbine. 


MOTORS VACUUM UNITS 


R SALE ders.— Dynamos 
w & Rebuilt Guaranteed 

1—750 hp Hamilton Corliss high speed = FANS—EXHAUSTERS | 
cross compound rolling mill type engine TURBO BLOWERS CAPACITIES FROM 25 to 100000 CFM. 
complete with rope drive, tension car- ENCER-INGERSOLL RAND- ALLEN VENTILATING SUCTION BLOWING 
riage tracks, pumps gauge board with BILLMYRE. For Heat Treating — aly El. Air Dust Gases —Steam Vapors. 
instruments. urnaces — Smelting — Vacuum Duty Etc eee: 4 

1—330 hp Heinie water tube boiler, 188 TURBINE PUMP STEAM MACHI NERY 
tubes complete with regular fittings, 4 ENGINE CHEMICAL & INDUSTRIAL EQUIPMENT. 
fixtures and stack. Also steel H sup- UNITS OR TABLE « 
ports front and rear cross beams and a eae 


U bolts for boiler suspension. 


Available approximately May 1, 1947. 
P. O. Box 6331 Dallas 2, Texas 138 Grand St., N. Y. C. Tel. CAnal 6-6983-4- 
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BOILERS 


6—30,000# Foster Wheeler 475% press 
with oil burners, 1942, 


i—519 HP Titusville, 3 drum, low 
underfeed stoker, new 1935. ae 


3—768 HP Stirling Boilers, 200% pressure. 
i—650 HP Casey Hedges, 225+, new in 1930, 


TURBINES 


1—6250 KW General Electric 1800 RPM, Condens- 
ing, all auxiliaries, 


1—750 KW, 3-60-240 volt General Electric Auto- 
matic Extraction. 


-——- KVA General Electric Condensing Tur- 


1—150 KW, 3-60-240 volt General Electric Non- 
condensing, new in 1942, 


DIESEL ENGINES | 


3—300 KVA Fairbanks-Morse Full Diesel Engines. 
3—200 KVA Fairbanks-Morse Full Diesel Engines. 
KW Mclintosh-Seymour, 3-60-2300 volts, 

all auxiliaries. 

2—300 KW General Motors Portable Diesel En- 
gines, 3-60-480 volts. 

i—575 KVA Rathbun-Jones, 300 RPM, 3-60-480 
volts, brand new. 


ENGINE GENERATOR SETS 


y! Uniflow, direct connected to 
A AC Generator, complete. 

KVA Harrisburg Uniflow Engi 
Hamilton Uniflow direct weonnested to 

3-60-2300 volts, all auxiliaries. 

yi ~ vertical Skinner Uniflows, direct con- 
nected to 264 KW, 3-60-240 volt generators, 
complete, new in 1940. 

1—600 KW Skinner Vertical D.C. Generator. 

i—600 KW Non Releasing Corliss, 3-60-240 volts. 


MISCELLANEOUS 


300 HP Kerr, 3600 Non Condensing Turbine. 
2500 HP Cochrane Open Feed Water Heater. 


i—10’ x 15’ Illinois Fored Draft Chain Grate 
Stoker. 


1—300 GPM Pennsylvania Boiler Feed Pump, 
motor driven. 


3—Type E Under Feed Stokers, 600 HP. 
2—150 HP Canton Ram-fed Stokers 


2—75 HP Elliott Geared 900 rpm turbines 385+ 
steam pressure. 


1—232 GPM Centrifugal Boiler Feed Pump, tur- 
bine Driven, 1200 ft. head. 


LOUISVILLE, KY. 


SLIP RING 
3 Phase—60 C 


ycle 
n. HP Volts Speed Make T 
865 Al.-Ch. ARY-223C 
J 220° 550 G.E 13°** 
60 2200 1200 G.E. MT-B-34. 
60 670 G.E MTC-5546 
75 720 G.E MT-556 
75 220° 1750 West. CI-653 C 
80 440* 575 G.E. TC- 
100 220° 1760 Al.-Ch. ARY-223BS 
125 440° 430 G.E. IL-16 
150 385 G.E. IM-17 
150 2300 490 West. CW-956A 
200 600 G.E IM-17 
250** 220/380 296 t. CW-20-53-15 
300 514 G.E. IM-17A 
400 550 505 et. C 
Can be furnished either 220 or 440 volts, but 


aot th voltages. 
** 50 Cycle (New). *** 2 Phase. 


ELECTRICAL EQUIPMENT — 


MOTORS—GENERATORS—MG SETS—TRANSFORMERS—CONTROLS 


not both voltages. 


ADJUSTABLE SPEED D.C. MOTORS 

6—40/50 HP. 400/1600 RPM, 230 volt, Cont.. 
Shunt Wound, Reliance and Allis-Chalmers, 
Ball Bearing. Adjustable Speed D.C. Motors 
Complete with Non-reversing Dynamic Brak- 
ing Controllers. 


NEW DC MOTORS 
22—Allis-Chalmers 10 HP. {200 R.P.M., 230 
Volt, D.C., EB-80, Dripproof, 40°, B.B. 
20—West., 12.5 HP. 600 R.P.M., 230 volt D. C.. 
Marine SK-93, Tot. Encl. B. 'B.. 'Y% Hr. 55° 


NEW A.C. GENERATORS 


REBUILT and GUARANTEED 


soumem. CAGE MOTORS 
3 Phase—60 


Qn. 
1 200 140 L 
1 220* 870 West. CS-646 
2 30 440 1160 West. 
1 50 200 900 G.E. KT-346 
1 220* 850 West. CCL 
1 75 2200 1750 West. CS-761 
1 100 2200 495 AL-Ch. AN 
1 100 2200 580 .E. IK-15 
2 1 2200 500 West. CS-930-39 
1 150 440* 580 t. CCL 
5 150 440* 1800 Howell N-684 
5 200 580 .E. KT-566S 
1 200** 500 2950 West. CS-8120- 


*Can be furnished either 220 or 440 volts, but 
** 50 Cycle (New). 
# Reconnectable for 440 volts. 


NEW DC MOTORS 
5—General Electric, 50 HP 525 RPM, 230 volt 
» Compound Wound, Marine Type com- 
1830- “AE, Model 278124, Totally Enclosed, 
Ball Bearing, Yq Hr. 55°. 
2—General Electric, 60 HP, 550 RPM, 230 Volt 
D.C., Shunt Wound, Marine Type COM-1831- 
AE, Model 28884, Totally Enclosed, Ball 
Bearing. Hr. 55°. 


18—Leland, 2.5 KVA, 120 Voit, 1800 RPM, 60 
cycle, Single Phase, Type AG, Frame 50, 


Form BOWJH, Continuous. Self-Excited. 


The Above Listings Are Representative of items Available for Prompt Shipment from Our Cleveland 
Warehouse. We Also Have a Large Stock of Synchronous Motors, Constant and Adjustable 
Speed DC Motors, Rotary Converters, Circuit Breakers and Control! Equipment. 


ELECTRIC GENERATOR & MOTOR CO. 


4521 HAMILTON AVE. 


CLEVELAND 14, OHIO 


FOR SALE 


GAS BURNERS 


assembly 529-3, spuds 
raw gas pilots, #712 pilot 


221 N. LaSalle St., 


10—244 Inspirator mix burner, complete 
with standard flame retention nozzles. 
3, spuds #22, 1” indicat- 

745 raw gas pilots, #712 

ot 


16—3” 5 ll mix burners, complete 
with standard flame retention nozzles, 
7 #745 


Kreicker & Meloan, Inc. 


Chicago 1, 


erator, Type ATB, 600 Volt, 3600 


panels and switches. Top condi 
Used only as an auxillary for 
years and seal 


solicited. 


JAMES B. RAMAGE 
84 Park Slope, 


TURBO-GENERATOR 
UNIT 


1—2500 KVA General Electric A.C. Gen- 
RPM 


direct connected to Curtis Steam Tur- 
bine, 4 stage, 155 pound pressure and 
complete with condensing unit, —— 
ion. 


two 


Submit your de. Dealer inquiries not 


Holyoke, Mass. 


1-Ton Manning, Maxwell, & 
Whiting 33’ Span Moore 47'4” Span 
Span Shaw 36’ Span 
Champion 37’6” Span 

hepard Niles 25’6” Span American 70’ Span 

H 34° Span American 47’4” Span 

6-Ton 
Louden 192” Span P&H 77’ Span 
Box 369” Span American 77’ Span 


Detroit 28’ Span 7'/-Ton 
3-Ton Shepard 36’ Span 
Shaw 33’ Span 10-Ton 


an 
Northern 22’ Span 


a & P&H 30’ Span 
P&H 87'6" Span 
48’ and 26’6” P&H 80’ Spa 
Spa Northern 71° NOV)" Span 


Northern 60’ Span 
Morgan 55’6” Span 
Morgan 39’5” Span 
Morgan Span 
Milwaukee 66’9” Span 
McGill 85’ Span 

Lane 50’ Span 


5- Ton 
Whiting Span 
38°10'2" Span D. C. 
Northern 30°9” Span 
Milwaukee 70’ Span 
Milwaukee 66’9" Span 
Manning, Maxwell, & 
Moore 70’ Span 


OVERHEAD CRANES 


Ensco 75’ Span Bedford 50’ Span 
Dominion 35’ Span 30-Ton 

Cleveland 38’2” Span Whiting 80’ Span 
Cleveland 50’ Span P&H 80’ Span 
Alliance 71'1042” Span 
Alliance 58’9” Span 
Albany 60’ Span 


15-Ton 
Whiting 71’ Span Span 


rg 
Case 41’ Span 
35-Ton 
Bedford 50’ Span 


Northern 53’ Northern 22’ Span 
Erie 60’ Spa 50-Ton 
Span Shaw 95’ Span 


Span 69’10” Span 
Dominion 80’ Span 
Shepard Niles 49'6” Span Cleveland 71’10'2” Span 
P&H 51'4” Span 75-Ton 

Northern 60’ Morgan 59’2'” Span 
Morgan 60’ Spa Alliance 78’ Span 
Cleveland 65’ ‘Span Alliance 37’ Span 
25-Ton 80- vee American 40’6” 
Whiting 106’ Span Spa 


ysaman 60’ Span 
P&H 70’ Span 
Morgan 52’3” Span 
Cleveland 106’ Span 200-Ton Alliance 100’ 
Case 63’ Span Span 


> 


Spa 


Telephone us collect to discuss your requirements 


ECONOMY CO., Inc. 


49 Vanderbilt Avenue, New York 17, N. Y. 
Telephones: MUrrayhill 4-2294, 4-2893, 4-2295, 4-2844, 4-2296, 4-3292 


125-Ton Morgan 100’ Span 
150-Ton Whiting 30’ Span 
175-Ton Morgan 54’ Span 


1500 H.P.—1250 KVA 

Nelseco — General Electric 
odern, Supercharged, Bosch Injection 
3/60/2400. 300 RPM, 
immediate Stock Delivery Rebuil 


A. 8. | coMPANY 
50 Church St., New 


“Phone Worth 


DIESEL GENERATOR UNIT 


All Accessories, Complete 


200, 140, 125, 100 KW AC sareuew SETS 
200, 50 KW DC UNIFLOW S 

Turbo, Water Wheel gen. Ag belters 

150 ton ce Machine, Unifiow drive 


60 He’ ideal 3/60-440 V. 720 RPM SC. 

M.G. Sets, Transformers, pumps ete. 
JAS. K. HOOPER 

50 CHURCH ST., 


New York City 7 


MURRAY BOILER 


Crane nonreturn valve. 
underfeed stoker. Offer at bargain. 


F. W. HAY & COMPANY 
2734 Cherry St. 


300 HP Single long drum straight tube 180%, 100° 
superheat. Code. Full trim, Diamond soot blower. 
Copes regulator. Taylor 


Kansas City 8, Mo. 
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G@ SEARCHLIGHT SECTION @ 


FOR SALE 
LACLEDE SPREADER 


STOKER 


SIZE 10° x 12° 


3 Compartment, Complete 
with motor drive, Dump- 
ing grates. 

Used under 500 HP boiler: 
Seen very little service, 
for sale at bargain price 


by 
ROSICLARE LEAD and 


FLUORSPAR MINING COMPANY 
ROSICLARE, ILL. 


COMPLETE DIESEL GENERATING STATION 
Fairbanks Morse Equipment 


Consisting of: 


One—720 HP style M, model 33, 5 cylinder, 16" bore, 20" stroke, 257 
rpm, solid injection, 2 ¢ cle, full diesel engine. Direct connected 
airbanks Morse 580 KVA 3 phase, 60 cycles, 2400 volt, frame 

651 generator. Direct connected 15 KW exciter. 


One—560 HP yg M, model 33, 4 cylinder, 16" bore, 20" stroke, 257 
rpm, solid injection, 2 cycle, full diesel engine. Direct con- 
nected Fairbanks Morse 470 KVA 3 phase, 60 cycles, 2400 volt, 
frame 586 generator. Direct connected 15 KW exciter. 


Plant complete with all auxiliaries, + Pome coolers, oil filters, 
switchboards and controls, piping and accessories. 


In operation only two years. Condition excellent. Available for imme- 


diate delivery. Plant is owned by us. For further details and price 
contact. 


Mississippi VALLEY EQuiPMENT Co. 


511 LOCUST ST. ST. LOUIS 1, MO. 


FOR SALE 


GENERATOR 


300 KW G. E. Generator 3 phase, 60 cycle, 
240 v. driven by Terry type S Turbine, 
200 lb. steam, 100 lb. back pressure, non- 
condensing; new 1930. Complete and with 
pares: CONDITION. 

Immediate shipment. 


INDUSTRIAL TRADING COMPANY 


30 Church St., New York 7, N. Y. 


COMPLETE POWER PLANTS 


STEAM—ELECTRIC—HYDRO—DIESEL 
“Export Orders Carefully Executed” 


SPECIAL OFFERING 


= rs 275# Several ue and 550# Turbo-Generators available 
{2280008 Boller 4504 20,000 K GE Co. turbo-generators condensers 
4—1000 H.P. Heine Bollers 225% Generator Condensing 
2— 825 H.P. B. & W. Sterling Boilers 200# 2—4000 K.W., G.E. Co., Turbo-Generator Condensing 
2— 770 H.P. B. & W. 200% Boilers 2—2500 K.W., GE Co., Turbo-Generator Condensing 
4— 600 H.P. B. & W. 200% Boilers We 
2— 600 H.P. Edge Moor 200% Stokers Jom} Tur enerator Con 
2—1000 K.W., G.E. Co., Turbo-Generator Condensing 
4— 500 H.P. Heine 200 Ib. Boilers 2— 750 K.W.. G.E. Co., Turbo-Generator Condensing 
Smaller Boilers and Fire Tube Boilers also Several 500 KWs. & Smaller Units. 


Non-Condensing Turbos—300—500—750—and 1000 K. W. & Larger 
- CHARLES B. REARICK 30 .CHURCH ST. NEW YORK 


FOR SALE 
SURPLUS EQUIPMENT 


One 28” x 36” Hamilton Uniflow Engine 
direct connected to G.E. 900 KW .8 PF, 


150 RPM, 2300 Volt, 3 Phase, 60 Cycle 
Generator. 


One 150 KVA 2300 Volt, 3 Phase, 60 Cycle 


-Fleming Engine ‘Generator 
t. 


These are complete units now installed in 
our plant. 


For complete description and prices 
wire, telephone or write 


Farley & Loetscher Mfg. Co. 


Dubuque, lowa 


WURTH for "WORTH ! 


3 PHASE—1 PHASE 


A. C. GENERATORS 15 to 62/2 KVA 


LARGEST STOCK OF A.C. AND D.C. MOTORS FROM 5 TO 200 H.P. 
D.C. MOTOR GENERATOR SETS TO 75 KW @ HIGH CYCLE GENERATORS 
Send For Our Latest Stock List 


WURTH ELECTRIC MOTOR COMPANY 


Motors, Generators, Alternators, Frequency Changers. 


141 GRAND ST.—CAnal 6-6138 —NEW YORK CITY 


FOR SALE—NEW AND COMPLETE 


STEAM POWER PLANT EQUIPMENT 


Consisting of: 

2—80000 Ibs. per hour 625 psig pulverized coal 
fired boilers with pulverizers; fans; feed water 
heater; bumps and controls; dust collector system; 
yor system; motors and turbine 


drives, 


!—5000 Kw bleeder type turbo generator 600 
Dsig initial, extracting at 150 psig and 20 psig, 
with 4000 sq. ft. surface condenser and 2—2000 
Kva transformers and switch gear, 


FS-226, Power 
330 West 42nd St., New York 18, N. Y. 


NEW MOTORS IMMEDIATELY AVAILABLE 


35—% HP new, ball bearing, Louis 100—1 HP, new, ball bearing, Diehl 


Allis motors motors 

50—% HP new, ball bearing, Howell 50—1'2 HP, new, ball bearing, Diehl 
motors motors 

100—1 HP, new, ball bearing, Howell 40—1'% HP, new, ball bearing, Howell 
motors motors 


THE MOTOR POWER CO. OF NEW YORK, INC. 


859 Madison Avenue New York 21, N. Y. 
RHinelander 4-6478 
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A Small Summary of Our Stock—Send Us Your Inquiries 


TRANSFORMERS 


Qn. K.V.A. Cy. Voltage Make Type 
7 50 60 2400/120/240 West-New 
6 150 60 2400/240/480 West-New 
FREQUENCY-CHANGERS 


1—120 KW Gen. pe. SF to 
1—500 KW 25 to 60 cycle 


MOTORS 
Qn, HP, Make RPM Type 
3 10 Wet 480 
2 10 GE 750 M-Slipring 
10-5 West, «1500 
10 5 GE. 1500 KT 
2 950 GE 1500 1 


Cash for your surplus 


MOTORS 
Qn. HP. Make RPM Type 
3 14 C. Wheel 1800 SC-BB. 
1 2 West. 3600 CS 
20 5S GE. 3600 K-TEFCBB 
1 74 West. 1800 
1 i G.E. 1200 
1 Sprague 720 lo-slip ting 


VOLLAND ELECTRIC EQUIPMENT CO., INC. 


1511 NIAGARA ST. 


Phone Grant 2715 


BUFFALO 13, N. Y. 


Pair—2000 HP NELSECO M. A. N. 


Pair—1200 HP NELSECO M. A. N. 


904-10 Pacific St., Brooklyn 16, N. Y. 


DIESEL 
MARINE ENGINES 


Design, Direct Reversing. 10 
Cylinder, 4 Cycle, Bore 20%” x 
20%" Stroke. Port and Starboard. 


Design, Direct Reversing. 6 Cylin- 
der, 4 Cycle, 325 RPM, 20% x 
20%. Port and Starboard engines. 


Suitable for Steam Conversion 
Immediate Delivery 


ALJON ELECTRIC DIESEL CO. 


FOR SALE 
STOKER 


i—New Detroit Roto Stoker, three 27° retors, 
13x9’ stationary grates, complete. Purchasing 
power, reason for selling. 


GOODMAN LUMBER COMPANY 
Goodman, Wisconsin 


FOR SALE BY OWNER 


2—Ames Vertical Steam Engines, rated 320 H 

400 RPM with 165 pressure. Each Engine airestiy 

euneetes to Electric Machinery Company 250 
A, 200 KW, 601 ampere 80% P.F. 240 voit 

generator with panels complete on the foundations. 


FS-231, Power 
620 North Michigan Ave., Chicago 11, Il. 


i—Nord Unifiow 150 H.P. 
gine, 1938, No. 31420, direct con 
139-D, 225 R.P.M., 250 volts, 500 amps, No. 
747545, 125 K.W., continuous at 40°C. 


i—Filer- Corliss Engine, 150 P., 1913, 
overhauled 1942, direct connected to 
Crocker- D.C. Generator, {ype 
re R.P. 250 volts, 


connected to: 
Kohler Co. D.C. — 10 K.W., 1200 


R.P.M., 230 volts, 46 


MILWAUKEE LACE PAPER CO. 


rand new 200 Ibs. to 450 Ibs. Combustion 
Engineering Boilers. Generates up to 44,436 
Ibs. steam per hr. With oil burners and modern 
automatic features. 
2—Modern 400 Ibs. Code Watertube Boilers. Evap- 
oration rate up to 33,482 Ibs. per hr. with valve 
fittings. Like new. 


1—65 HP Lidgerwood 200 Ibs. Code Vertical Round 
Boller. 
Subject to prior sale. 
SUNDFELT ed COMPANY, 
N 


3422 First Ave. So. | Seattle 4, Wash. 


"Searchlight" 
Can Help You! | 2 
Publications 


UNDREDS of miscellaneous business problems that confront you 
from time to time, can be quickly and easily solved through the 
use of the Searchlight Section of this or other McGraw-Hill publications. 


The Searchlight Section is the classified advertising appearing in each 


of these papers. 


You can use it at small cost, to announce all kinds of 


business wants of interest to other men in the fields served by these 


publications. 


It is the regular meeting place of the man with a mis- 


cellaneous business need and the men who can fill that need. 


When you want additional employees, want to buy or sell used or sur- 
plus equipment, want additional products to manufacture, seek addi- 
tional capital, or have other miscellaneous business wants—advertise 
them in the Searchlight Section for quick, profitable results! 


Classified Advertising Division 
McGRAW-HILL PUBLISHING CO., Inc. 


330 West 42nd Street 


New York 18, N. Y. 


can help you by bringing business 
needs or “opportunities” to the 
attention of other men associated 
in executive management, sales 
and responsible technical, engi- 
neering and operating capacities 
with the industries served by: 


Air Transport 

American Machinist 

Aviation 

Aviation News 

Business Week 

Bus Transportation 

Chemical Engineering 

Coal Age 

Construction Methods 
Electrical Contracting 
Electrical Merchandising 
Electrical World 

Electronics 

Engineering and Mining Journal 
Engineering News-Record 
E, & M, J. Markets 
Factory Management and 
Maintenance 

Food Indusfries 

Power 


Product 
Textile W 
Welding Engineer 


294 


POWER January 1947 


| 
‘wih 
* = 
1306 E. Meinecke St. Milwaukee, Wisconsin Main 1474 | 
i 
1 


G SEARCHLIGHT SECTION @ 


| G00-KW DIESEL POWER PLANT 


Modern—Little Used 


2—FAIRBANKS-MORSE, Model 32-E-14, 450 H.P., 300 RPM, 6-cylin- 
am, Gas and Fist a ders, 14" bore by 17" stroke. Connected to Fairbanks-Morse 
375-KVA, 80% PF, 300-KW, 3-phase, 60-cycle, 2400-volts, 300 
RPM, Generator with 10-KW 125-Volt, direct-connected exciter. 


Power Equipment _ 
PARKER THOMPSON CO., Inc | 
507 FIFTH AVE., NEW YORK: 4 


\ MURRAY HILL 7-6547-8-9 | 2—Generator Switchboard Panels 2—Fairbanks- Morse Evaporative 

—Metal Clad—Westinghouse. Condensers. # 

COMPRESSORS |—Transformer Panel. 3—Starting Air Tanks. 

2—300 gal. fuel tanks. 
Vacuum Pumps Sisiiciaenaniind 2—Electric motor and gasoline- 
New & Guaranteed Rebuilts I—Sharpless Super Centrifuge. driven starting air compressors. : 

Stationary & Portable 
SALE OR RENT WIRE OR PHONE 


WALTER H. WILMS & CO. 


. 2526 Guardian Bldg. Detroit 26, Mich. 
4704 Dell Ave.—N. Bergen, N. J. : Cadillac—1856-57 
N. Y. Phone Ch 4-7665, N. J. Phone Union 5-4848 


FOR SALE 


ONE BABCOCK & WILCOX Electrical Equipment 


INTEGRAL FURNACE BOILER We build SUB-STATION equipment to fit your require- 


Capacity 30,000# of steam per hour, com- ments. Highest quality A. C. and D. C. Motors, Control | NEW and 
plete with Babcock & Wilcox size 119 Type Equipment and Transformers. 


- BOX 3227 
38-136 


C. co. 


REBUILT 
fan and motor drive, Diamond soot blowers TURBO ALTERNATORS SYNCHRONOUS 
d Boile 
design pressure 48. Initial operation has Complete with Auxiliaries and Control ROTARY CONVERTERS 
been at 200% pressure and 500° Total Equipment 
Temperature. 1—3650 KVA, 3600 RPM, 2300/3/60, Whse 6 phase 60 cycle 
1—3125 KVA, 3600 RPM, 2300/3/60, Whse | Qu. KW Make Speed D.C.V. Trans. V. 
JACKSON MILLS MOTOR GENERATOR SETS 1500 Whse. 450 250 2300/4160 


3 phase 60 cycle 
Wellford, S. C. 1—150 KW Ridgeway, 900 RPM, 250 V.D.C. 
to 225 HP. 2300 volt Syn. complete with 
control equipment. 
1—65 KW, G.E., 1200 RPM, 125 V.D.C. to 


500 Whse. 1200 
1200 275+ 


300 Whse. 1200 600+ 
150 Whse. 1200 


125 HP, 2300 volt Ind. complete with Transformers, your spec. 3 to 6 months. 
FOR SALE control equipment. TRANSFORMERS 
MOTORS 3—167 KVA West. 33,000-436/1/60 
1—80 HP Cr. Wh. 220/44/3/60 Ind 1—200 KVA Kuhlman, Cont. Duty, Auto, 
1—65 HP G.E. Type KT 220/440/3/60 Ind 3800-2300 /3/60 
2—Morris Size 10” Horizontally Split All Grease 1—65 HP GE Type KT 440/3/60 Ind 3—3714 KVA Pitts, Cont. Duty, Auto, 6900- 
Centrifugal Pumps, Capacity 2800 G.P.M. Cross Line & Reduced Voltage Starters 2300/1/60 
Total Dynamic Head of 101’ 
94 B.H.P. at 865 R.P.M., Serial Nos. 81378-9. 
Direct Connected to G.E. "Type !, Form K, 100 


H.P., 24 Amp., 900 R.P.M., 2200 Volt Induc- 
"Motors, Serial Nos. 1509127- 8, Complete 


Starting Compensators. Shafts on Motors are PF 
56” Long 0.A. with Extension of 8”. 


THE WEW YORK CENTRAL RAILROAD Master, Type PA, Frame 365, Style 114413, 3 Phase, 60 
COMPANY aycle 220/440 volts, 420 R.P.M. Totally Enclosed Fan Cooled. 
COAL MINING DEPARTMENT 
Indiana, Pennsylvania * IMMEDIATE DELIVERY * 


Distributor for Monitor Controls 
FOR SALE Authorized Dealers for Westinghouse Air Brake 


DIESEL ENGINES Compressors, Kohler Lighting Plants 


3—1942, 125 K.W. Murphey Diesel Engines, AMERICAN ELECTRICAL EQUIPMENT CORP. ‘i 
6 cyl. 4 cycle, 1200 R.P.M. supports, 59 EDISON PLACE, NEWARK 2, N. J. 


ynchronous Equipment, standard en- 

2400 Volt 3 phase 60 cycle, 129 RW B.C, 
olt 3 phase 60 cycle, 

Generators, exciter, volt regulator, Heat FOR SALE FOR SALE 

Exchangers, Field Rheostat, Etc. 15 


—- Vertical Fuel and 500 gal. fuel STEAM TURBINES 


Power plant equipment. Steam, Diesel, 


2—Terry Type Z2 Steam Turbines newly and com- electrical, boilers, engines, turbines, 
HARTFORD UTILITY DEPARTMENT bearing ety Generators, new or used. 
Hartford, Wisconsin Jackson, Miss. 
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ADVERTISERS’ INDEX 


Where an * appears after a name the advertisement does not appear in this issue, but appeared in preceding issues 


Adams Co., R. P...... Br Woe General Electric Co. 

Alretool Mfg. © Cash Valve Mfg. Corp., A. W........... 252 (Apparatus Dept.) 

Air Preheater Corp.............- 235 Chapman Valve Mfg. Co....... 145 Dept.) 

Air Transport Ass’n of America for Rail- Chase Brass & Copper  Gifford-Wood Co. 177 
way xpress Agency........ 154 Chicago Metal Hose Corp.......-..- Globe Steel Tubes 

Ajax Flexible Coupling Co............. Chicage Pacumatic Teel Co.........--- Goctse Gasket & Packing 


~ 
212 Coats Machine Tool Co...... Graybar, Electric * 
American Blower Cochrane Corp. ......... Gueene, Tweed & 
American Chain & Cable Co............ 236 Combustion Engrg  Griscom-Russell Co. 253 
American Chimney Corp............... * Condenser Service & Engrg Co........-. 171 oi 
American Coal Burner Co............. 248 Cooper-Bessamer Corp. ........-seee0% * Gulf Refining Co...... 
American District Steam Co...........* Coppus Engrg 
American Engineering Co.............. 56 Corning Glass * 
American Manganese Steel Div.......... * Cryer Trap & Valve Co...... 


Haering & Co., D. 


American Metal Hose Branch......... * Cuno Engrg Co....... : « Hahn Equipment Corp..........-.+++++ 264 


Amer, Radiator & Std Sanitary Corp * Cutler-Hammer, Inc. [1D 1 
American Pulverizer Co............ coce 198 Haynes Stellite Co.......... 
American Sand-Banum Co.............. 210 Hayes Institute of Combustion......... 202 


Ames Iron Works..... Dampney Co. of * Heacon, Inc. ........ 
Anchor Packing Co.................... 179 Dart Mfg. Co., E. 160 Gage Div. (Am. Chain & 


Ansul Chemical Co., Fire Ext. Div..... Davis Engrg Co........ Hendrick Mfg. 204 


Armstrong Cork Co.................... 218 Dayton Rubber & Mfg. Co.............. 251 


Hill Pump Valve 262 
Asbestos Textile & Packing Div. Ray- De Laval Separator Co............+++-+ 149 
bestos Manhattan, Inc............-. * De Laval Steam Turbine Co.........58, 196 "oman Combustion Engrg Co......... ° 


Atlas Valve Deming Co. Hoffman Specialty * 


Diamond Power Specialty Corp........ 8-9 Hoppes Mig. 

Babbitt Steam Specialty Co............ 208 Dings Magnetic Separator Co........... 168 Huyette, Inc. Paul B. .......-.+..+++. 
Babcock & Wilcox Co.......... coooscce Sul Dixon Crucible Co., Joseph............ * 
Babcock & Wilcox Tube Co............ * Dodge Mfg. Corp....... ae Industries, Inc.......cccccccccese ° 
Badenhausen Co., J. Phillips........... Dominion Chemical . Infileo, Imc. 
Badger & Sons Co., E. B............... 197 Dowell, Inc. 215 Ingersoll-Rand Co. ...... 
Balley Meter Dravo Corp. 187 Inland Steel CO... 162 
Baldwin-Hill Co............... 148 Dudgeon, Richard International Cemeters, Inc............ 
Bartlett Hayward Div. (Koppers Co).. 237  putton, C. H. International Exposition Co............ 258 
Bartlett & Snow Co., C. O.........000% * International Nickel Co.............+.- 48 
Bates & Co., Walter.................. *  Magle Mfg. Iron Fireman Mfg. Co........ 
Beaumont-Birch Co. ................... 172 Edge Moor Iron Works, Inc............ 55 e 
Belco Ind. Equipment Div............. Edward Valves, 125 Jefferson Union 180 
Belmont Packing Co...... Electric Fish Screen Co..............-- 214 Jeffrey Mfg. Co.......... 
Betz & Co., W. H. & L. D....... 207. Electric Storage Battery Co............ * Jenkins Bros. ......... ees «186-137 
Biddle Co., James G............. 152  LEHlectric Metallurgical Co.............. *  Jerguson Gage & Valve Co...... 
Bird-Archer Co. .........  * Elgin Softener Corp....... Johns-Manville, Inc. 
Black, Sivalls & Bryson, * EMMott Co. GF Johnson Service Co. .......... 
Blaw-Knox Co. ....... Emgimeer Co. * Jones Foundry & Machine Co., W.A.... * 
— Tube Co. of 248 [Everlasting Valve Co...... * Joy Mfg. Co. (La-Del 

tfield Refractories Co............... 
Bri errr rrr 
-++ 261 Coal Bureau ................ 209 Measbey & Mattison 38 


Brownell Co. ............. & Porter Oe... 
0. * « Kennedy Valve Mfg. Co................ 220 


Brown Instrument Co................. 280 Kennedy-Van Saun Mfg. & E Corp.18-19 


Bull Dog Electric Products Co..........  * 
~— Fyr-Feeder Spreader Stoker Co......... 248 Leeds & Northrup Co............2nd oe 
GO 
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Liquidometer Corp. 264 
Locke Regulator Co..... * 
Lovejoy Flexible Coupling Co........... ad 
Div., Fiské Bros. Refining 


Ludlow Valve Mfg. * 


Lumnite Div., Universal Atlas Cement 

Manhattan Rubber Div., Ray bestos, Man- 

Manheim Mfg. & Belting Co... Nibeawens * 
Manzel Brothers Co....... 
Marion Machine, Foundry & Supply Co.. * 
Marlow Pumps, Inc............ 
Marsh Corp., James P....... 
Mason-Neilan Regulator Co............ 232 
McGraw-Hill Book 258 
Midwest Piping & Supply Co.......... ee 223 
Minneapolis Honeywell Regulator Co... 233 
Mitchell Co., W. K.......... * 
Murray Iron Works Co........... 


National Airoil Burner Co............. 260 
National Aluminate Corp.............. 135 


National Valve & Mfg. Co...........+% 240 
Nordberg Mfg. Co....... 39 
Northern Equipment Co................ 139 
Nugent Co., W. W.......... 
Nutmeg Chemical Co....... - 192 


Oakite Products 196 
Orr & Sambower, Inc......... 161 
Owens-Corning Fiberglas Corp........ 


Peerless Pump Div........... 
Philadelphia Gear Works.............. 163 
Pipe Fabrication Institute............. 229 


Pittsburgh Piping & Equipment Co...... 231 


Plibrico Jointless Pivebetek 
Powers Regulator Co.......... 
Preferred Utilities Mfg. Corp. 164 
Proportioneers, Inc. ....... 
Quaker Rubber Corp.......... * 
Raybestos-Manhattan, Inc. ............ 
Reading, Pratt & Cady Div............. 236 
Reliance Electric & Engrg Co.......... * 
Reliance’ Gauge Column Co...... 
Republic Flow Meters Co.............. 16-17 
Republic Rubber Div. (Lee Rubber & 


Resinous Products & Chemical ces * 
Revere Copper & Brass, Inc............ 133 


Richardson Scale 
Riley Stoker Corp.............. eee 96-97 
Robins Conveyors, Inc............ 


Rockbestos Products Co.... 
Roebling’s Sons Co., J. A.......--.0055- * 
Ross Heater & Mfg. Co.............++-+ 203 


Roto Div., Elliott Co......... 
194 
Scherr Co., George....... 
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Schutte & Koerting Co............ -».. 245 Todd Shipyards .Corp. (Combustion 
Secovill Mfg. Co....... . 165 Equipment Division) 
. 115 Toledo Pipe Threading Machine Co..... 224 
Sier-Bath Gear & Pump Co............ * Tripp Metallic Packing Co..........+.+ 262 
Sinclair Refining Co........ 222 Troy Engine & Machine 200 
Skimmer Co... * Tube Turns, Inc. ......... 
* Union Carbide & Carbon Corp... ..50-51, 
Smith Refractories, Sanford C.......... 262 Union Chain & 
Smooth-On Mfg. 264 «Union Irom © 
Socony-Vacuum Oil Co., Ine.. .-Back Cover yg a Gauge, Div. American Machine & 
coe 

Standard Oll Co. of Calif............... 249 V0St Machine Co., Henry........-..... 36 
Standard Oil Co. of Indiana......... 155-156 Waite Construction Co....... iw, = 


Standard Pressed Steel Co 


208 Wallace & Tiernan Products, Inc....... 259 
Sterling Engrg & Mfg. Corp............ 204 #$Warren Steam Pump Co......... apennen a 
Stickle Steam Specialties Co............ 186 Watson-Stillman Co. ....... 
* Western Chemical Co. 246 
Stone & Webster Engrg Co. ee ee * Westinghouse Electric Corp............60-61 
Strong, Carlisle & Hammond Co......... 169 Weston Electrical Inst. Corp.......... 170 
Struthers Wells Corp................... * Wheeler Mfg. Co., C. H........--ee+ee04 183 
Sturtevant Mill Co........... * Whitlock Mfg. * 
123. Wickes Boiler Co.............. 
Superior Combustion Industries......... 221 Wiedeke Co., Gustav...... 
Taylor Forge & Pipe Works............ 254 
Taylor Instrument Co’s................ 216 Wrigley Jr. Co., Wm 246 
12-138 Yarnall Waring Co...............44-45, 121 
Thermoid Rubber Div.................. Youngstown Sheet & Tube Co.......... 157 
Tidewater Associated Oil Co........... * Zallea Bros. & Johnson............... ® 
Timken Roller Bearing Co.............. 217 Ginn 


PROFESSIONAL SERVICES 


SEARCHLIGHT SECTION 


CLASSIFICATION PAGE Heat & Power Co.............. 
EMPLOYMENT 266 Hemphill & Co., Inc., J. 267 
SELLING OPPORTUNITIES .......... . .265, 266 Industrial Trading Co............... 
WANTED TO PURCHASE...............+5- International Power Machinery Co.. 
lron-Steel Products 

USED EQUIPMENT 
American Air Compressor Gorp.. Johnson & Asssoc., Howard Blaine........ 289 
American Electric Equipment Cor Keystone Power Plant Eq. Co...... 
Beeson Bros. Engineering Co............+.. 285 Krelcker & Meloan Inc....... 
Benjamin's. 291 MacCabe Co. B 286 
Berger Bros., Elec. Motors Inc............. 288 Metropolitan tap. Inc..285, 
Birch Manufacturing 289 Milwaukee Lace Paper Co. 
284 Motor Power Co., of N. Y. 293 
Chicago Electric 286 New York Central Railroad Co..... 295 
Cohen Pump & Mchy. Co., Lou......... 285, 291 Penn Machinery Co......:.....:. 
Crowley, Philadelphia Transformer Co. 
Diesel Motors Corp.............. 277, 278, 279 Power Equipment Co............ seen 
eee eee 266 Power Plant Equip. Co., Inc. 
Duquesne Electric & Mfg. Co....... 287 Ramage, James 292 
Electric Apparatus Repair Co............. 290 Republic Textile Equip Co..............065 
= Rosiclare Lead & Fluorespar Mining Co... 

ectric Generator 

Erie Electric Co., 287 Superior CO... 
Farley & Loetscher Mfg. Co............... 293 Tarentum Products Corp...;......... pease 
First Elec. Motor & Mchy. Co., inc....... 281 Thompson Co., Inc., J. Parker......... coos 295 
Glow-Electric Co........... 273 Ww 
Goodman Lumber Co.......... Wente. Electric 
266 Wilms & Co., Walter H........ 
H. & P. Machinery Co..............- 285 Wurth Electric Motor Co.......... 
Hall & Co., Stephen....... 1 Corp...... 270 
Matted Wile 295 Utilities Glectrical Machinery 
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® The Fairfield Silo System is an efficient and eco- 
nomical method of storing and reclaiming coal, par- 
ticularly for boiler plants requiring 200 to 1,000 tons 
coal storage. Silos are ideal where space is limited 
as their circular construction takes up minimum space 
and provides maximum storage facilities. 


For example, the plant shown takes up very little space 
and handles 30 tons of coal per hour. It provides auto- 
matic handling of coal from car to silo to weigh larry. 


In this, as in all Fairfield installations, the equipment 
was designed—built—erected to meet the operating 
and physical conditions of the boiler plant. 


Fairfield Engineers will gladly help you determine the 
most efficient and economical coal handling system 
for your plant. Write us today for complete details. 
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Grinnell’s modern pipe fabricating equipment includes this 
especially designed gas-fired radiant heat furnace, with full auto- 
matic temperature control, for heat treating high alloy steels. 
1000 F. A new high record in final steam Special equipment such as heat treatment and a 
temperature for public utilities — was specified in bending furnaces with uniform temperature con- 
the new steam generating unit for the Missouri trol and distribution is essential for the proper be 
Avenue Station of the Atlantic City Electric Co. fabrication of this alloy piping. es: 
The fabrication of the Chrome-Moly Alloy Steel As specialists in meeting the most exacting re- oe 
Piping for this high temperature — high pressure quirements of prefabricated piping for every pur- a 
service called for a new high in metallurgical re- pose, Grinnell has the engineering and metallurgi- i 
search and the development of superior welding, cal background and the shop facilities for han- 
heat treating and bending procedures. dling any piping job. 
GRINNELL COMPANY, INC. 
Executive offices, Providence 1, R. I. | ee 
Branch warehouses in principal cities. , coin, 
Pipe Fabrication Plants: Cranston, R. L; 
Atlanta, Ga.; Warren, Ohio. 
whHeNEVER PIPING its invotvepo 
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“Inside Knowledge 
on Lubrication Problems 
—HEAT= 


This is one of a Series of Messages 
on common problems in your plant 
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THE FLAME TEMPERATURE inside a 
Diesel cylinder is hot enough to melt plati- 
num. In fact, the combustion chamber is 
probably the hottest spot in your plant. 

Every time the engine fires, combustion 
heat soars above 3,000° F. The oil on cyl- 
inder walls, pistons and piston rings has 
to take temperatures of several hundred 
degrees. Unless specifically designed for 
the job, it will deteriorate, form hard car- 
bon deposits, cause ring sticking, blow-by 
and loss of power. 


Through years of experience, match- 
ing Diesel progress since the first Diesel 
engine, Socony-Vacuum has developed 
superior oils for this tough ring-zone job. 
They are Gargoyle D.T.E. Oils, Nos. 2 
to 5, for large industrial Diesels and 
Delvae Oils for high-speed automotive- 
Diesels. SOCONY-VACUUM OIL CO., INC. 

high-quality oils fight off deteri- Affiliates: Magnolia Petroleum Company 
oration under the extreme heats involved General Petroleum Corporation 


in Diesel operation. They minimize 
deposits, keep valves and rings free, 
and provide maximum protection 
against wear. Be sure to put them 
on guard at this hot spot. 


SOCONY-VACUUM 


. 


TUNE IN THE MOBILGAS PROGRAM — MONDAY EVENINGS, 9:30 E.S.T. — NBC 


soceny-Vacuum Correct Lubric 
FOR EVERY MACHINE... EVERY OPERATING CONDITION 
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